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Manual Updates 


Update 27 September 2010 


Troubleshooting Symptom Charts: Added reference and link for SYS_PWR solder-pad photo in 
“Minimum Configuration Testing” to SYS_PWR solder-pad icons in “No Power/Dead Unit” and 
"Power Button Stuck” Deep Dives. 


Update 3 June 2010 


Troubleshooting: 
Added Bluetooth antenna board to Communications Symptom Charts 


Take Apart 
Added Bluetooth antenna board procedure 


Update 4 December 2009 


Basics: 
Overview: Added 3.33 GHz to processor speed options 


Update 16 November 2009 


Troubleshooting: 
Revised Minimum Configuration Testing procedure 
Added section on Processor Diagnostic LEDs 


Take Apart: 
Backplane Board: Added disconnecting power supply cable from backplane board to “First 
Steps.” 


Update 6 August 2009 


Troubleshooting: 
Revised art for Minimum Configuration Testing 


Take Apart: 
Bluetooth Card: Changed tool to jewleler’s #0 Phillips screwdriver 
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Update 1 July 2009 


Take Apart: 
General Information: In Tools section, added Apple part number 922-7122 to long-handled, 
magnetized 3 mm flathead hex screwdriver 
Backplane Board: Updated screws from 9 to 10 


Apple Technician Guide Introduced 03 March 2009 
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Feedback 


We want your feedback to help improve this and future Technician Guides! 


Please email any comments to: 


smfeedback3@apple.com 
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Overview 


The Mac Pro (Early 2009) computer uses Intel “Nehalem” Xeon processors and features both 

quad-core and 8-core configurations. The following are some basic specifications: 

- Processors speeds of 2.26, 2.66, 2.93, and 3.33 GHz 

* 1066 MHz DDR3 ECC memory in 1 GB, 2GB, and 4 GB UDIMMs 

* 18x optical drive 

* 640 GB SATA hard drive 

¢ NVIDIA GeForce GT 120 graphics card with one Mini DisplayPort and one dual-link DVI port 

* Built-in Bluetooth 2.1 + EDR (Enhanced Data Rate) 

* Optional AT] Radeon 4870 graphics card, Mac Pro RAID card, AirPort card, 1 TB SATA drive, 
and dual-channel and quad-channel 4 Gb Fibre channel cards 
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For more information, refer to http://www.apple.com/macpro/. 
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How to Identify Quad-Core and 8-Core Processor Configurations 


To identify the configuration of a Mac Pro (Early 2009) computer, check the code on the 
computer's configuration label, which is located on the computer's back panel directly below 


the video ports. See “Serial Number Location.” 


Another quick way to identify the configuration is to open the side panel and inspect the 
processor heatsinks on the processor board. The configurations look like the following: 


Quad-Core Configuration 





8-Core Configuration 
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Serial Number Location 


The Mac Pro (Early 2009) serial number is located on the configuration label, directly below the 
configuration description. 
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General Troubleshooting 


Update System Software 


Important: Whenever possible before beginning troubleshooting, ensure the latest software 
and firmware updates have been applied. 


Troubleshooting Theory 


For general information on troubleshooting theory, refer to: 


http://service.info.apple.com/service_training/en/006/troubleshoot/index.php?page=intro 





Emerging Issues 


For the latest on troubleshooting issues, refer to: 


http://support.apple.com/kb/index?page=search&q=khot%20Mac%20Pro%20 
Emerging%20lIssue 


Hardware vs. Software 
For information on how to isolate a hardware issue from a software issue, refer to: 


http://support.apple.com/kb/TS 1388?viewlocale=en_US 


TS1394— Mac OS X: Troubleshooting installation and software updates <http://support.apple. 
com/kb/TS1394> 


HT2956— Troubleshooting Mac OS X installation from CD or DVD <http://support.apple.com/ 
kb/HT2956> 


For information on how to troubleshoot a software issue, refer to: 


HT1199— Mac OS X: How to troubleshoot a software issue <http://support.apple.com/kb/ 
HT1199> 
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Mac Pro Firmware Updates 


Firmware is the name given to software that is written into memory circuits, such as flash 
memory, that will hold the software code indefinitely, even when power is removed from the 
hardware. Firmware on Intel Mac computers is designed to be updated if necessary through a 
software update. 


EFI firmware updates update the Boot ROM, and SMC updates update the System Management 
Controller firmware. The SMC manages fans and other environmental parameters that are 
independent of the Boot ROM. 


Firmware symptoms can be easily mistaken for hardware issues (e.g., overheating issues, fan 
noise issues, etc.). Always check both EFl and SMC firmware versions and update if necessary 
before replacing any hardware components. 


The following lists describe the type of symptoms that may be resolved by updating the EFI 
and SMC firmware. 


Symptoms that may be resolved by updating EFI firmware: 
* Cannot eject media (various conditions) 
No video on start up 
Blue system failure screens in Windows XP/Vista 
Not waking or sleeping when expected 
Bad media taking too long to eject (including holding mouse button down at startup taking 
minutes to eject) 


Symptoms that may be resolved by updating SMC firmware: 
- Fan related behavior (excessive speed or noise) 

Loud audible clicking from some fans 

Thermal shut down or warnings 

Diagnostics reporting failures 

Sleep/wake issues 

Intermittent shut down 

SMC causes bad/missing ambient sensor to cause the computer to go to sleep 

Hangs, black screen on restart from Windows 

Quick power cycle causes Memory Processor Board Diagnostic LEDs and CPU Overtemp 

LEDs to illuminate solidly 


Important: Since the SMC firmware is stored on both the backplane board and processor 
board, it is important that the version of SMC firmware match on both boards. 


Please follow the steps outlined in KnowledgeBase article 303364, “About Firmware Updates 
for Intel-based Macs,” to perform an EFI and/or SMC firmware update. Information about 
firmware versions for Intel Macs can be found in KnowledgeBase article 303880, “Mac OS X: 


Firmware Updates for Intel-based Macs.” 
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Memory Configuration 


Mac Pro (Early 2009) comes with a minimum of 3 GB of memory, installed as three 1 GB 
unbuffered dual inline memory modules (UDIMMs). 


DIMMs must fit these specifications: 
PC3-8500,1066 MHz, DDR3 SDRAM UDIMMs 
72-bit wide, 240-pin modules 
18 memory ICs maximum per UDIMM 
Error-correcting code (ECC) 


For proper operation of Mac Pro (Early 2009) computers, Apple recommends using only Apple- 
approved DIMMs. Refer to GSX for Apple DIMM service part numbers. Memory from older 
Macintosh computers is not compatible with Mac Pro (Early 2009). 





Quad Core 


Quad-core computers have four memory slots. You can install 1 GB or 2 GB DIMMs for a total of 
up to 8 GB of memory. 


You can install different size DIMMs in Mac Pro (Early 2009). However, for best performance, 
Apple recommends you install equal-size DIMMs (all 1 GB or all 2 GB) filling the slots in the 
order listed in this table. Note that you cannot place a DIMM in slot 4, without first placing a 
DIMM in slot 3. 


If you have Fill these slots 
Two DIMMs 


Three DIMMs 1,2, and 3 
Four DIMMs 1,2, 3, and 4 


See also “Memory Slot Utility” below. 
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8 Core 


Eight-core computers have eight memory slots. You can install 1 GB, 2 GB, or 
4 GB DIMMs for a total of up to 32 GB of memory. 


You can install different size DIMMs in Mac Pro (Early 2009). However, for best performance, 
Apple recommends you install equal-size DIMMs (all 1, 2, or 4 GB) filling the slots in the order 
listed in this table. Note that you cannot place a DIMM in slot 4, without first placing a DIMM in 
slot 3; you also cannot place a DIMM in slot 8 without a DIMM in slot 7. 


If you have Fill in these slots 
Two DIMMs 
Three DIMMs 1,2, and 3 


Four DIMMs 1,2, and 5,6 
Six DIMMs 1,2,3 and 5,6, 7 
Eight DIMMs 1,2,3,4 and 5,6, 7,8 


See also “Memory Slot Utility” below. 








Memory Slot Utility 


If you install different size DIMMs in quad-core or 8-core processor Mac Pro (Early 2009) 
computers, follow the order in the tables above. If the DIMM configuration you install doesn’t 
provide optimized performance, the Memory Slot Utility will appear on screen and recommend 
an improved configuration. To use the Memory Slot Utility again, go to /System/Library/Core 
Services. 
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Memory Diagnostic LEDs 


The 8-core and quad-core processor boards include a set of diagnostic memory LEDs. The 
following illustrations show the location of each LED and its associated DIMM slot. 


Quad Core 


8 Core 
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”7DIMM 3 


* ‘DIMM 2 
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“ DIMM 1 
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To diagnose memory issues, start up the computer and check the diagnostic memory LEDs. An 
illuminated, red LED indicates its associated DIMM may be poorly seated or failed. 


Note that Apple System Profiler does not report unseated or failed memory. You must use the 
memory LEDs to locate DIMM issues. 
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Troubleshooting Memory LEDs 


Follow this procedure when troubleshooting each DIMM identified by a red LED: 


1. 


Remove and reseat DIMM. 


. Restart computer. If associated LED is no longer illuminated, issue is resolved. 


2 
3. 
4 


If associated LED remains illuminated, replace DIMM with new DIMM. 


. Restart computer and verify LED is no longer illuminated. 


There is one exception. If two LEDs illuminate at the same time for the 3 DIMM and 4 DIMM 
slots or for the 7 DIMM and 8 DIMM slots, check both DIMMs using this process: 





Replace DIMM 3 (or DIMM 7) with 
new DIMM. Go to step 2. 


Go to step 2. 


Replace DIMM 4 (or DIMM 8) with 
new DIMM. 


Issue resolved. 
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PCle/Graphics Cards 


The Mac Pro (Early 2009) backplane board includes one double-wide PCI Express (PCle) 
graphics slot and three PCle expansion slots, for a total of four slots. The computer comes with 
a graphics card installed in slot 1. You can install additional PCle graphics and expansion cards 
in the remaining three expansion slots. 


All four slots physically support cards of up to x16 slot width. 


Slot electrical specifications: 
¢ Slots 1 and 2: x16 PCle 2.0 
¢ Slots 3 and 4: x4 PCle 2.0 
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Important: Graphics cards from previous Power Mac G5 and Mac Pro models are not software- 
compatible with Mac Pro (Early 2009) models. 


Important: Combined maximum power consumption for all four PCle slots must not exceed 
300 W. 
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Functional Overview 
Processor Board 


Memory Slots 4-1 

* Power and fans, no boot/video 

* Kernel panic 

* Reduced or slow system performance 
* Thermal issues 

* Frequent application crashes 


CPU A Heatsink Fan and Thermal Sensor 
* Intermittent shutdown 

* Freezes 

* Noisy or fast fans 

* Slow or reduced performance 


CPUA 

* Power & Fans, no boot/video 
* Freezes 

* Kernel panic 


Northbridge, Heatsink and 
Thermal Sensor HN © 
* Intermittent shutdown | SHATaRTITaPAHAAUALLALSHAILATUFLTTAALTTE 
* Freezes or unstable system 

* Noisy or fast fans 

* Slow or reduced performance 


Backplane Interconnect 
* No power 

* No boot 

* Intermittent freezes 

* Kernel panic 


Memory Slots 5-8 


(Dual CPU configuration only) 

* Kernel panic 

* Reduced or slow system performance 
* Thermal issues 

* Frequent application crashes 


CPU B 


(Dual CPU configuration only) 
* Only 1 CPU detected by system 
* Freezes CPU B Heatsink Fan and Thermal Sensor 
* Kernel panic (Dual CPU configuration only) 

* Intermittent shutdown 

* Freezes 

* Noisy or fast fans 

* Slow or reduced performance 
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Backplane Board 


Front Panel Board 
(including front USB, FireWire 
and headphone ports) PCle Fan 


* No power 


* Connectivity issues with 


front ports 
* No audio 


* Intermittent power off 


AirPort 

* AirPort not detected in 
System Profiler 

* Kernel panic on boot 
or wi-fi data transfer 


Internal Speaker 
* No boot chime 
* No or distorted sound 


Processor Cage Fan - Front f 


* Intermittent shutdown 
* Freezes 

* Fast or noisy fans 

* System runs hot 


Backplane Interconnect 


* No Power 

* No boot 

* Intermittent freezes 
* Kernel Panic 


Processor Cage Fan - Rear 


* Intermittent shutdown 
* Freezes 
* Fast or noisy fans 


Bluetooth 


* Bluetooth not detected in 


System Profiler 

* Intermittent Bluetooth 
availability 

* Data transfer or 
pairing issues 


yowayry uqebin |B. 


Optical Drive Optical Drive and 


Power and SATA Power Supply Fan 
* Optical drive(s) not * Intermittent shutdown 


* Intermittent shutdown detected in System © Freezes 


* Freezes, graphics glitches Profiler 
* Fast or noisy fans 
* System runs hot 


* Fast or noisy fans 


* No startup from DVD * System runs hot 






SATA Hard Drive 1 

* Hard drive not detected 

! in System Profiler 

tats * No startup from hard drive 
we * Boot to flashing ? 





(e) 

DC Power Supply 

connection 

* No power 

* Intermittent power-off 

* Power-off during heavy 
CPU/GPU/PCI load 


9 3 ; - =8 5 a tas SATA Hard Drive 2 

: = ; ~ Seah id : * Hard drive not detected 
in System Profiler 
* Hardware RAID issues 


PCI Aux Power 

* No video (where required 
PCle video cards) 

* PCI cards not detected 


SATA Hard Drive 3 

* Hard drive not detected 
in System Profiler 

* Hardware RAID issues 


SATA Hard Drive 4 

* Hard drive not detected 
in System Profiler 

* Hardware RAID issues 


Pe 


Hard Drive Thermal Sensors 
PCle Slots 1-4 (1 per drive) 

* No video * Intermittent shutdown 

* Freezes or unstable system —_* Freezes or unstable system 

* Freezes during boot * Noisy or fast fans 


* Kernel panic * Slow or reduced performance 
* No hardware RAID (No boot) * Drive spin-down 
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Block Diagram 
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Common Reset Procedures 


The following reset procedures are often helpful in troubleshooting Mac Pro issues. 


Resetting the System Management Controller (SMC) 


The System Management Controller (SMC) controls all power functions for the computer. If the 
computer is experiencing any power issue, resetting the SMC may resolve it. The SMC controls 
several functions, including: 

* Telling the computer when to turn on, turn off, sleep, wake, idle, and so forth 

- Handling system resets from various commands 

* Controlling the fans 


It is also recommended that the SMC be reset after a backplane board or processor board is 
replaced as part of a repair. 


Note that resetting the SMC does not reset the PRAM. Resetting the SMC will not resolve 
issues in which the computer is unresponsive—in these situations, restarting the computer 
will generally suffice. If the computer isn’t responding, perform these steps one at a time, in the 
following order, until the issue has been resolved: 


1. Force Quit (Option-Command-Escape) 
2. Restart (Control-Command-Power) 


3. Force Shut Down (press the power button for 10 seconds) 


Resetting the SMC can resolve some computer issues such as not starting up, not displaying 
video, sleep issues, fan noise issues, and so forth. If the computer still exhibits these types of 
issues after you've restarted the computer, try resetting the SMC by removing AC power: 


1. From the Apple menu, choose Shut Down (or if the computer is not responding, hold the 
power button until it turns off). 


2. Unplug the AC power cord. 
3. Wait at least 15 seconds. 


4. Plug the power cord back in, making sure the power button is not being pressed at the 
time. 


5. Press the power button to start up the computer. 
For more information: 


http://www.apple.com/support 


HT 1411 —Mac Pro: How to reset the System Management Controller (SMC) <http:// 
support.apple.com/kb/HT 1806> 
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Resetting the Parameter RAM (PRAM) 


To reset PRAM: 
1. If the computer is on, turn it off. 


2. Locate the following keys on the keyboard: Command, Option, P, and R. You will need to 
hold these keys down simultaneously in Step 4. 


3. Turn on the computer. 
4. Press and hold the Command-Option-P-R keys. 
Important: You must press this key combination before the gray screen appears. 


5. Hold the keys down until the computer restarts and you hear the startup sound for the 
second time. 


6. Release the keys. 


For more information: 


http://www.apple.com/support 
HT1379— Resetting your Mac’s PRAM and VRAM <http://support.apple.com/kb/HT1379> 


Starting Up in Safe Mode 


A Safe Boot is a special way to start Mac OS X when troubleshooting. To start up into Safe Mode 
(Safe Boot): 


1. Make sure the computer is shut down. 
2. Press the power button. 
3. Immediately after you hear the startup tone, press and hold the Shift key. 


Note: The Shift key should be held as soon as possible after the startup tone but not 
before. 


4. Release the Shift key when you see the screen with the gray Apple and progress indicator 
(looks like a spinning gear). During startup, “Safe Boot” appears on the Mac OS X startup 
screen. To leave Safe Mode, restart the computer normally, without holding down any keys 
during startup. 


For more information: 
http://www.apple.com/support 
HT1564— What is Safe Boot, Safe Mode? <http://support.apple.com/kb/HT1564> 


TS1884—Safe Boot take longer than normal startup <http://support.apple.com/kb/ 
TS1884> 
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Real Time Clock (RTC) Reset 


The Real Time Clock (RTC) is a chip on the backplane board that controls the date and time 
functions of the computer. If the computer is experiencing an issue booting, resetting the RTC 
may resolve it. Follow these steps to reset the RTC: 


1. From the Apple menu, choose Shut Down (or if the computer is not responding, hold the 
power button until it turns off). 


2. Unplug the AC power cord. 


3. Remove the battery for at least 20 seconds. You may need to remove a PCI Express card to 
have access to the battery. 


Alternatively, you can reset RTC by pressing the RTC reset button (small button located next 
to the battery). Press the button for one second when the computer is shut down but still 
connected to AC power. 


Power-On Self Test: RAM and Processor Verification 


A power-on self test in the computer's ROM automatically runs whenever the computer is 
started up after being fully shut down (the test does not run if the computer is only restarted). 
If the test detects a problem, the status LED located above the power button on the front of 
the computer will flash in the following ways*: 
1 Flash: No RAM is installed or detected. Or, the quick memory test failed. An LED will light 
up on the processor board next to the affected DIMM or empty DIMM slot. 
3 Flashes: A RAM bank failed extended memory testing. An LED will light up on the 
processor board corresponding to the affected DIMM. 


Troubleshooting: Try reseating the memory DIMMs. Check memory installation instructions for 
proper installation order. Swap affected DIMM with known good DIMM. 


*Note: The status LED lights up when the power button is depressed at startup. Do not count 
this light as one of the diagnostic flashes. The memory processor board diagnostic LEDs will 
also flash briefly when the computer is started up or shut down and when it goes in and out of 
sleep mode. This is normal behavior. 
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Minimum Configuration Testing 


The following procedure can help you troubleshoot a“No Power” or other startup related 
symptom. 


Using this method of gradually building the system up from a bare minimum and verifying 
expected behaviors at each step is one way of determining which modules function together 
in some limited form. The goal is to identify which module(s) cause a symptom to recur when 
they are added. Alternatively, the method may help you discover a loose or faulty cable or 
connector. 


If you encounter unexpected behavior at a step, the general rule of thumb is to suspect the last 
module you re-installed. Backtrack to the previous step, remove the last installed module, and 
re-verify the expected behavior. 


Note: As with any troubleshooting method, minimum configuration testing is not practical 
for every repair. Refer to other troubleshooting sections provided in this manual for additional 
direction in troubleshooting. 


Take Mac Pro Down to Minimum Configuration 


1. Remove the following items from the Mac Pro: 

* Hard drives 

* Optical drives 

* Processor tray and processor board (containing processors, processor heatsinks, and 
memory) 

* PCle cards 

¢ AirPort card 

* Bluetooth card 

- Battery 

* PCle fan 

* Processor cage (including fans) 

* Front panel board 


Disconnect all cables from the backplane board, except the power supply. 
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2. Attach a known good power cord from a known good AC source to the Mac Pro. 


Note: When connecting the Mac Pro to AC power, verify that the LEDs for OVTMP CPUA and 
OVTMP CPUB briefly flash red (less than 0.5 sec). The LEDs are located under hard drive bay 1 

on the backplane board. If they do not illuminate briefly, there is an issue with either the power 
supply or the backplane board. Generally speaking, power supplies, because of their nature, can 
be affected by issues more than other modules. If you suspect a power supply has failed,verify it 
in another Mac Pro (Early 2009), if available, before replacing any modules. 


Note: The OVTMP CPUA and OVTMP CPUB LEDs on a properly functioning Mac Pro will also 
momentarily flash red immediately after the Mac Pro is disconnected from AC power. 
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3. Press the DIAG button, and verify 5V STBY LED (amber) illuminates. 


Expected behavior: 
5V STBY LED illuminates, confirming power to the backplane board. If the LED does not 
illumuniate, suspect power supply or backplane board failure. 


4. Disconnect AC power cord. Reinstall processor cage with fans and processor board. Do not 
reinstall processor(s), heatsinks, or memory. 


Notes: 
Verify no bent pins on processor connector or mating connector of processor board and 
backplane board. 
Verify no grime or foreign debris is causing contact issues on processor connectors, and 
connectors on processor board and backplane board. 


5. Connect AC power cord. Press the DIAG button to verify the 5V STBY LED illuminates. This is 
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a verify step, as you've added modules since previous step. 


Expected behavior: 
5V STBY LED illuminates, confirming power to the backplane board. If the LED does not 
illumuniate, suspect power supply or backplane board failure. 


6. Momentarily jump the SYS_PWR solder pads to turn ON the Mac Pro. 
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Expected behavior: 
Front and rear processor cage fans (and PCle fan, if installed) should spin slowly 
One red-colored error LED illuminates on the processor board (next to the memory slots). 


Notes: 
The solder pads are at the same location where the power button would be. 
To help troubleshoot processor issues, check the related CPU Error LED. See “Processor 


Diagnostic LEDs.” 
7. Press and hold the DIAG button. 


Expected behavior: 
PSU PWROK (green), 5V STBY (amber), EFl DONE (green), GPU OK (green) LEDs illuminated 
No startup tone 
Front and rear processor cage fans (and PCle fan, if installed) should spin slowly 


8. Disconnect AC power cord. 


At this point, if the Mac Pro powers ON using a known good front panel board, power button, 
and cable, make your testing easier by using it instead of jumpering SYS_PWR solder pads. 
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9. Reconnect internal speaker. Reinstall a processor and heatsink in processor A connector, and 
one known good and compatible Apple memory DIMM in slot 1. 


Notes: 
The Mac Pro won't start if you use processor B only with an 8x processor board. Use 
processor A connector only. 
Verify no damaged pins on DIMM or processor connectors or mating connector of 
processor board and backplane board. 
Verify no damaged heatsink thermal sensor and fan connector pins or mating connector on 
the processor board. If there is damage, all Mac Pro fans will ramp to 100% when power ON. 
Verify no grime or foreign debris is causing contact issues on DIMM, processor connectors, 
and connectors on processor board and backplane board. 


10. Connect AC power cord. Press the DIAG button to verify the 5V STBY LED illuminates. This is 
a verify step, as you've added modules since previous step. 


11. Power Mac Pro ON either by PWR_ON solder pads or front panel board. 


Expected behavior: 
The red-colored error LED on the processor board next to the memory slots at processor A 
should flash once only as the Mac Pro powers on. 
Startup tone heard (if not, reset PRAM and retest) 
Front and rear processor cage fans (and PCle fan, if installed) should spin slowly 


Notes: 
If using 8x processor board, both the LEDs next to the memory slots would flash once only. 
Can test both processors independently using processor A connector only. 


12. Disconnect AC power cord. Install a known good hard drive with a compatible/bootable 
Mac OS installed. 


Notes: 
Verify no damaged SATA data or power pins on drive and mating connector on backplane 
board. 
Verify no grime or foreign debris is causing contact issues on SATA data or power pins on 
drive and mating connector on backplane board. 


13. Connect AC power cord. Power Mac Pro ON either by PWR_ON solder pads or front panel 
board. 


Expected behavior: 
Listen for sound of hard drive boot. If no indication of hard drive boot, try drive in another bay. 


Note: 
After a short time during boot, verify if a red-colored LED is illuminated within the optical audio 
out jack at the rear of the Mac Pro. If it is, it means software drivers have been loaded. 


14. Disconnect AC power cord. Install a known good compatible PCle graphics card into slot 1 
and attach a known good display. 
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Notes: 
- Verify no damaged PCle pins on the video card and mating PCle connector on backplane 
board. 


- Verify no grime or foreign debris is causing contact issues on the video card and mating 
connector on backplane board. 


15. Connect AC power cord. Power Mac Pro ON either by PWR_ON solder pads or front panel 
board. 


Expected behavior: 
* Listen for sound of hard drive boot. 
* Verify good uncorrupted video on display. 


Processor Diagnostic LEDs 


The 8-core and quad-core riser boards include a diagnostic LED for each processor that you 
can use in troubleshooting processor issues. The following illustrations show the location of 
each LED and its associated processor. These error LEDs are normally off. A red illuminated LED 
indicates the associated processor may be missing or in overtemp state (PROCHOT). 
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8 Core Riser Board 





Troubleshooting CPU Diagnostic LEDs 


Determine if the error LED follows the processor heatsink; verify the heatsink is physically 
undamaged and properly connected to the processor board, check that adequate thermal 
grease is applied, and verify the fan is operating. For 8 core riser boards only: determine if the 
error LED follows the processor by swapping processor A and processor B locations. 


2010-09-27 Mac Pro (Early 2009) General Troubleshooting — Processor Diagnostic LEDs 34 


2010-09-27 


Symptom Charts Overview 


Use the following as a general troubleshooting road map for Mac Pro (Early 2009). 


Yes Computer powers on. Go to step 2. 


Go to No Power Quick Check. 
Video present on both. Go to step 
3h 


No No video present on both. Reseat 
all DIMMs. Refer to Memory 
Diagnostic LEDs. Then go to No 
Video Quick Check. 


Yes Bootable hard drive volumes 
detected. Go to step 4. 


No No bootable hard drive volumes 
detected. Go to Power but No 
Boot Quick Check. 


Yes Can boot from Install DVD. Go to 
Sue)o) Ss 

No Cannot boot from Install DVD. 
Go to Power but No Boot Quick 
Check. 


Computer sleeps/wakes and does 
not shut down. Go to step 6. 


No Possible power-related issue. Go 
to Intermittent Shutdown Quick 
Check. 
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No USB/FireWire problems. Go to 
Sico 


USB/FW connection fail. 
Go to Input Output Devices 


symptom charts. 


No Ethernet/AP communication 
problems. Go to step 8. 


Ethernet/AP Network connection 
fail. Go to Communications 
symptom charts. 


No Bluetooth communication 
problems. Go to step 9. 


Bluetooth connection fail. 


Go to Input Output Devices 


symptom charts. 
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Yes No audio issue. 


Audio Issue. Go to Front 


Headphone Jack Has No Audio 
Quick Check. 
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Startup and Power Issues 


Follow the steps in the order indicated below. If an action resolves the issue, retest the 
computer to verify. If the issue persists after retesting, return to step 1. 


No Power/Dead Unit 


Unlikely cause: Optical drive(s), hard drive(s), fans, memory, processors, PCle cards, speaker, 
AirPort card, Bluetooth card 


Quick Check 


No Power/Dead Unit 
No power 
No front panel power/sleep LED 


No startup chime 


No Image on external display 


No HD 
No fans spin 
No light if Caps Lock pressed 


Non-operational 
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Deep Dive 


O 


Reseat all connectors and 
retest. 


ale 


Yes STBY LED illuminates, but 
computer won't power ON. 
Go to step 4. 





= 
Oo 


Suspect power supply failure. 
Replace power supply and go 
to step 3. 


Go to step 5. 


Front panel board or power 
utton faiure. For front panel 
board, use code M01. To verify 
power button, go to Power 
Button Stuck. 





Yes 





Z 


Go to step 5. 


Yes Suspect a module that has 
been removed. Reinstall 
modules until symptom 


reappears. Replace affected 
module. Then go to step 6. 





No Replace backplane board and MO1 
retest. 
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Add processor A and retest. 
If computer power remains 
stable, the power issue is 
resolved. 


Go to step 1. 
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Intermittent Shutdown 


Unlikely cause: Optical drive(s), hard drive(s), fans, memory, processors, PCle cards, speaker, 
AirPort card, Bluetooth card 


Quick Check 


Intermittent Shutdown 
Computer intermittently shuts 
down, restarts, sleeps 
Fans run fast 
Slow computer performance 


prior to intermittent shutdown, 


restart, sleep 
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Deep Dive 


Suspect unstable AC Mains 
power source. Using an 
alternate AC Mains power 
source resolves issue. 


Go to step 2 


Shutdown/restart/sleep issue 
does not occur when internal 
and external peripherals 
removed. Troubleshoot 
suspect peripherals. 


[enews 


No Fans running at normal speed. 
Go to step 4. 


Corrupt SMC State causing 
power stability issues. 
Resetting SMC has resolved 
the issue. 


Computer power remains 
stable and does not 
intermittently shutdown/ 
restart/sleep. Clean install 
customer HD with compatible 
OS. Perform all Software 
Updates if required. 





Go to “Fast/Failed Fans” Flow Lo 
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Computer continues to 
shutdown/restart/sleep. Refer 
to Minimum Configuration 
Testing troubleshooting: 
Remove all modules and 
peripherals not critical to 
operation. Verify computer 
functions correctly and does 
not shutdown/reset/sleep 
unexpectedly. Then reinstall 
modules one at a time and 
restest until symptom returns. 
Verify if the last module 
added is not the cause by 
removing again. 


Run Apple Service Diagnostic 
from an external USB drive. 


Suggest to also go to 


Minimum Configuration 
Testing if no errors are found. 
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Memory Issues/Kernel Panic and Freezes 


Unlikely cause: Power supply, fans, enclosure 


Quick Check 


Memory Issues/Kernel Panic and 
Freezes 


Computer has kernel panic 
or freezes on startup or when 
operating 

Memory not recognized in 
System Profiler 

Fans run fast 


Quick Check 


. Reseat all DIMMs. Refer to Memory Diagnostic 
LEDs. 


. Reset SMC 


. After power ON, verify front panel power/sleep 
LED illuminated, and not flashing any error 
sequences indicating a memory failure. 


. It is suggested to remove an installed RAID card 
and SAS drives during troubleshooting. Identify 
the bays where each drives were removed if 
separating from the drive carriers. Install a known 
good SATA drive in bay #1 with compatible Mac 
OS X installed. 


. Verify the video card is supported in this 
computer. Previous model Mac Pro video cards 
may not be compatible. Cross reference the EEE 
Code and GSX part number. 


. Verify with known good and compatible ECC 
DIMMs. Installing a non-ECC DIMM will cause all 
memory to run as non-ECC. Note that memory 
from older computers is not compatible and 


cannot be used. See Memory Configuration. 


Ensure the compatible memory is filled in the 
correct order in the memory slots. If memory 
is not configured for the best performance 
the “Memory Slot Utility” will appear onscreen 
and recommend an improved configuration. 
To use the utility again go to /System/Library/ 
CoreServices/Memory Slot Utility 


. Confirm total memory in System Profiler. 


. Startup with ‘Shift’ key down for safe mode boot. 
Check panic.log info for crash cause. 


10. Startup from original install media, or known 
good boot device with compatible OS X. 


11. Run AHT or ASD. 
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Deep Dive 


Reseating the DIMMs 
appears to resolve issue. 
Verify computer continues to 
function without freezing or 
kernel panic. 


Computer had kernel panic 
or freeze during boot. Go to 
step 2. 


Suspect peripherals or PCle 
cards as cause. Reconnect one 
at a time, verifying computer 
operation at each stage 


Computer had kernel panic 
or freeze during boot. Go to 
step 2 


Corrupt SMC state causing 
Stability issues. Reset SMC has 
resolved. 


step 3 


All fans are spinning, and 
adequate airflow. Go to step 4 


One or more fans are not 
spinning. Go to Computer 
Runs Slow with Fast/Failed 
Fans. 


Computer boots without 
kernel panic or freeze using 
external drive. Corrupt OS 
installed or damaged internal 
boot drive. Run ASD/Disk 
Utility drive test and replace 
hard drive if test fails. 

Clean Install with compatible 
Mac OS X 


Computer had kernel panic 
or freeze during boot. Go to 
step 5 





No Computer had kernel panic 
or freeze during boot. Go to 


Ul 
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Computer boots without 
kernel panic or freeze with 
only 1 DIMM installed. 
Re-install the customer 
memory (using optimized 
recommend configurations) 
until the at fault memory is 
identified. Use extra known 
good memory to identify 
the faulty memory module. 
Replace the faulty memory 
module. 


Kernel panic relates to I/O 
device crash. Go to step 7 


Kernel panic is not relating to 
an I/O crash. Go to step 8 
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Computer still has kernel 
panic or freeze during startup. 
Go to step 8. 
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ASD does not report any 
errors, or is unable to run 
without experiencing 

kernel panic or freeze. Go to 


Minimum Configuration 
Testing. 
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No Video 


Unlikely cause: Power supply, fans, speaker, AirPort card, Bluetooth card 


Quick Check 


No Video 
No power perceived 


No video 
Dim video 





Deep Dive 


No video observed. Go to 
step 3. 
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Video quality OK. Go to step 5. 


Video has poor quality, e.g. 
dim, distorted, etc. Go to step 


Video observed. Go to step 2. 


Move the video card into 
PCle slot #2 to determine if 
backplane board PCle slot #1 
is defective. Retest. 

If video observed in PCle slot 
#2, replace backplane board. 
If no video observed in PCle 
slot#2, replace video card. 
Alternate: Go to step 7. 


Replace video card. Alternate: 
Go to step 7. 


Video quality observed is 
OK. Problem maybe with 

the customer display, or the 
customer display may not be 
compatible. 


Video quality problem 
evident after booting. Verify 
video card fan operating, 

and is not clogged with dust 
preventing adequate cooling. 
Go to step 6. 
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Video quality observed is OK. 
Problem isolated to software. 
Clean install the customer 
hard drive with known good 
compatible Mac OS X, i.e. use 
the media supplied with the 
computer. 


Move the video card into M04 
PCle slot #2 to determine if 

backplane board PCle slot #1 

is defective. Retest. 

If video quality OK in PCle slot 

#2, replace backplane board. 

If still poor quality in PCle slot 

#2, replace video card. 


Go to step 8. 


Replace defective processor. 


Replace processor board. 
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Power, but No Boot 


Unlikely cause: Enclosure, processor board, processors, front panel board, fans, power supply 


Quick Check 


Power, but No Boot 
Power, fans, hard drive spin, 


startup chime 

Power LED is on, Caps Lock LED 
illuminates when pressed 
Video observed (if no video, go 


to No Video) 
No boot 





Deep Dive 


Corrupt SMC State preventing 
successful power ON and 
Startup. 


Computer boots to Finder 
with known good DIMM. Add 
another known good DIMM 
in socket #2 and retest. If 


succeeds starting, isolate and 
replace affected customer 
DIMMs. Ensure the DIMMs 
installed correctly following 
the recommended DIMM 


arrangement (see Memory 
Configuration) or crashing 


problems will arise. 
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Computer unable to 
boot with internal drives 
connected. Isolate drives 
Go to Hard Drive Not 


Recognized/Mounting 


and Optical Drive Not 
Recognized/Mounting. 


Go to Minimum 
Configuration Testing 





Noise/Hum/Vibration 


Unlikely cause: Power supply, memory, processors, processor board, backplane board, PCle 
cards, AirPort card, Bluetooth card 


Quick Check 


Noise/Hum/Vibration 
Buzzing 
Rattling 
Ticking 
Squeaking 
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Deep Dive 


Audio issue with speaker or 
amplifier. Go to Distorted 


Audio from Internal Speaker 


Disconnect/reconnect 
temperature sensors and Fans 
and retest. 


Replace related temperature 
sensor or fan. 


: _ - 


Replace affected fan(s) 


Replace affected fan(s) 


Noise issue resolved 


Replace affected fan assembly. 
Retest 
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Burnt Smell/Odor 


Unlikely cause: Enclosure 


Quick Check 


Burnt Smell/Odor 


Computer emits an odor or smell 
of smoke. 


Deep Dive 





Cleanup foreign contaminant, 
replace any affected modules. 
Foreign contaminants are not 
covered by Apple warranties 


Replace any affected modules 


a 
ce few 
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Some odors may be 
present when operating 
normally. Refer to http:// 


support.apple.com/kb/ 


TA22044?viewlocale=en_US 


Please refer to best related 
troubleshooting section. 





Uncategorized Symptom 


Quick Check 


Uncategorized Symptom 


Unable to locate appropriate 
symptom code 
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Communications 


Follow the steps in the order indicated below. If an action resolves the issue, retest the 
computer to verify. If the issue persists after retesting, return to step 1. 


Ethernet Port/Device Issue 


Unlikely cause: power supply, fans, speaker, optical drives, hard drives, processor board, front 
panel board, memory 


Quick Check 


Ethernet Port/Device Issue 
One or both Ethernet ports 
may not function 
No Ethernet device present 
Unable to access network 


resources 
Ethernet device shows no 
connection 

Ethernet device unable to get 
an IP address 

Slow network performance 





Deep Dive 


Ethernet interface contacts 
are good to go. Go to step 2. 


Pins are damaged or bent flat, 
replace backplane board. 
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Yes Ethernet interface (enO or 
en1) Link Status is active, go 
to step 3. 






Zz 
Oo 


If connection is ok on known 
good computer, replace 
backplane board. 


es go to step 4 


If connection is OK on known 
good computer, replace 
backplane board. 





< 





If the symptoms do not 
change, replace the 
backplane board. 


Pas 
Oo 


Oo 


Yes If there is no performance or 


connectivity issue isolated 
solely to the computer under 
test, the problem may be the 
network environment. No 
repair is necessary. 


No If there are connection 
dropouts or poor 
performance not seen on a 
known good test computer, 


replace the backplane board. 


re ae 
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AirPort/Bluetooth: Defective Wireless Devices 


Unlikely cause: power supply, fans, speaker, optical drives, hard drives, processor board, front 
panel board 


Quick Check 


AirPort or Bluetooth: Defective 
Wireless Devices 


Unable to join networks or pair 
devices 
Card not available or 


recognized 


Intermittent device or 
connection dropouts 





Deep Dive 


(AirPort) Ensure MAC address 
filtering is not enabled on the 
Base Station 


(Bluetooth) Ensure 


target devices are set to 
discoverable. 


If card is not detected or 
software updates do not 
resolve issue, go to step 2. 
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Loose backplane board 
connection. Verify operation 
of AirPort card by connecting 
to a wireless network and 
downloading a large file from 
a website or file server. 


No AirPort issue, go to 3, 
Bluetooth issues go to 5. 


Loose connections or crossed 
antenna 


No If the connectors are secure, 
antenna connections not 
reversed and shown no signs 
of damage or wear, go to 
step 4 


Replace AirPort card 


Replace backplane board. 


Loose connection or crossed 
antenna 


If the connectors are secure, 
antenna connections not 
reversed and shown no signs 
of damage or wear, go to step 
6. 


Yes Replace Bluetooth module 
No Use known good Bluetooth 
module. Go to step 7. 


Replace Bluetooth antenna 
board. 


Replace backplane board. 
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No/Poor Wireless Signal 


Unlikely cause: power supply, fans, speaker, optical drives, hard drives, processor board, front 
panel board, memory 


Quick Check 


No/Poor Wireless Signal 
Unable to find networks 
Intermittent connection 
dropouts 
Slow transfer speeds 





Deep Dive 


Use Software Update to make 
sure all AirPort Software and 
Firmware Updates have been 
applied. Ensure MAC address 
filtering is not enabled on the 
Base Station or using hidden 
network. 


If card is not detected, go 
to AirPort/Bluetooth - 
Defective Wireless Devices. 
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Incorrect AirPort card. Earlier 
revision AirPort cards from 
other computers may fit but 
not operate correctly. 


Loose backplane board 
connection. Verify operation 
of AirPort card by connecting 
to a wireless network and 
downloading a large file from 
a website or file server. 


Loose connections or crossed 
antenna 


If the connectors are secure, 
antenna connections not 
reversed and shown no signs 
of damage or wear, go to 
step 5 


Yes Replace AirPort Extreme card 


Replace backplane board. 
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Wireless Input Device Loses Connection 


Unlikely cause: power supply, fans, speaker, optical drives, hard drives, processor board, front 
panel board, backplane board 


Quick Check 


Wireless Input Device Loses 
Connection 


Drops connection 





Deep Dive 


Bluetooth Radio present, 
verify BT preference settings, 
Goto 2 


Attempt Bluetooth repair, go 
to step 5. 


Choose known good device 
and establish a connection. 
Go to step 3. 


Attempt Bluetooth repair, go 
to step 5. 


Pairing verified, connect with 
user's device, go to step 4. 


Attempt Bluetooth repair, go 
to step 5. 
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Connection established, 
continue testing for 
connection loss, go to step 8 


Check for software updates 
for both computer & device. 


Loose backplane board 
connection. Verify operation 
of Bluetooth module. Go to 


No 
Yes Replace Bluetooth module 
No 


Use known good Bluetooth 
module. Go to step 7. 


Replace Bluetooth antenna 
board. 


Check for SW update, 2.4 GHz 
Radio interference, device 

low battery or user's device 
features list for explanation 


Customer's device not losing 
connection. Issue resolved or 
issue not repeatable. 
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WA 


AirPort Card: Kernel Panic 


Unlikely cause: power supply, fans, speaker, optical drives, hard drives, processor board, front 
panel board 


Quick Check 


AirPort Card: Kernel Panic 
* Kernel panic on boot 


* Kernel panic or freezing while 


attempting to connect to 
AirPort/Wi-Fi networks 

Kernel panic while transferring 
data on Wi-Fi networks. 





Deep Dive 


If the kernel panic symptom 
continues, go to step 2. 


Incorrect AirPort card. Earlier 
revision AirPort cards from 
other computers may fit but 
not operate correctly. 


Verify operation of AirPort 
card by connecting to 

a wireless network and 
downloading a large file from 
a website or file server. 


If the kernel panic symptom 
continues, go to step 4 
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4. l|solate AirPort card by If the kernel panic no longer 
removing the card from the occurs, continue to step 5 
backplane board. 


If the kernel panic still occurs 


Verify if Kernel Panic condition with AirPort card isolated 
still occurs. from computer, go to 


Memory Issues/Kernel Panic 
and Freezes. 


. Install a known good AirPort Yes If the kernel panic returns, 
Extreme Card compatible with replace backplane board. 
computer. 


If the computer does not 


Verify if kernel panic condition kernel panic, replace the 
still occurs. AirPort card. 





Wireless Performance Issue / Slow Connection 


Unlikely cause: p.s., fans, speaker, optical and hard drives, processor board, front panel board 


Quick Check 


Wireless Performance Issue / . Check for nearby interference sources in the 
Slow Connection 2.4/5GHz range such as microwave ovens or 


* Slow orstalled data transfers cordless phones (http://support.apple.com/kb/ 


¢ Intermittent connection HT1365) 


dropouts . (AirPort) Check the number of users trying to 
use AirPort in the area for possible network 
congestion. Move closer to base station to 
improve signal reception. 


. (Bluetooth) Move devices closer together. 
. Check performance with a known good computer 


5. (AirPort) Wireless base station checks: 
a. Base station is not set to low-power 
transmission mode. 
b. Base station is not set to a slower protocol 
mode (802.11b). 
c. | Check for possible Wi-Fi channel overlap 
(nearby base stations using adjacent channel). 


. Isolate OS by booting from original install 
media (10.5.x). Attempt to connect to base 
Station (AirPort) or pair with wireless keyboard 
(Bluetooth) 


Use Software Update to make sure all AirPort and 
Bluetooth software and firmware updates have 
been applied. 





2010-09-27 Mac Pro (Early 2009) Symptom Charts — Wireless Performance Issue / Slow Connection 66 


Deep Dive 


Record damage: Proceed 
to possibly repair damaged 
parts, go to 2 


Incorrect AirPort or 
Bluetooth antenna board. 
Antenna boards from earlier 
computers may fit but not 
operate correctly. 


Go to step 3 


Possible AirPort interference 
from the Bluetooth card. 
Change AirPort Base station 
channel. Refer to http:// 


support.apple.com/kb/ 
TS1809. 


Continue by checking 
connections, go to 4 


Loose backplane board 
connection. Verify operation 
of AirPort card by connecting 
to a wireless network and 
downloading a large file from 
a website or file server. 


AirPort issue, go to 5, 
Bluetooth issues go to 7. 


Loose connection or crossed 
antenna 


If the connectors are secure, 
antenna connections not 
reversed and shown no signs 
of damage or wear, go to 
step 6 
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Replace AirPort card 


Replace backplane board. 


Loose connection or crossed 
antenna 


Replace Bluetooth module 
Use known good Bluetooth 
module. Go to step 9. 
Replace Bluetooth antenna 
board. 


Replace backplane board. 


Wireless Input Device Doesn't Pair 


No If the connectors are secure, 
antenna connections not 
reversed and shown no signs 
of damage or wear, go to step 
8. 


Unlikely cause: power supply, fans, speaker, optical drives, hard drives, processor board, front 
panel board, memory, backplane board 


Quick Check 


Wireless Input Device Doesn't 
Pair 


Can't get the computer to 
recognize the Bluetooth keyboard 
or mouse 
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i 


Deep Dive 


Bluetooth Radio present, 
verify BT preference settings, 
gGotoZ 


Attempt Bluetooth repair, go 
to step 5. 


Choose known good device 
and establish a connection. 
Go to step 3. 


Attempt Bluetooth repair, go 
to step 5. 


Pairing verified, connect with 
user's device, go to step 4. 


No Attempt Bluetooth repair, go 
to step 5. 

Yes Connection established. 
Verify operation of Bluetooth 
module by pairing with 


compatible known good 
device and transferring data. 


Check for software updates KO7 
for both computer & device. 


Loose backplane board or N04 
antenna connection. Verify 

operation of Bluetooth 

module, by pairing with 

compatible known good 

device and transferring data. 





Go to step 6. 





Replace Bluetooth module 


No Use known good Bluetooth 
module. Go to step 7. 


2010-09-27 Mac Pro (Early 2009) Symptom Charts — Wireless Input Device Doesn't Pair 69 





Replace backplane board. 





Yes Replace Bluetooth antenna 
board. 


Uncategorized Symptom 


Quick Check 


Uncategorized Symptom 


Unable to locate appropriate 
symptom code 
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Mass Storage 


Follow the steps in the order indicated below. If an action resolves the issue, retest the 
computer to verify. If the issue persists after retesting, return to step 1. 


Hard Drive Read/Write Issue 


Unlikely cause: speaker, fans, processor board, AirPort card, Bluetooth card, power supply 


Quick Check 


Hard Drive Read/Write Issue 
Bad Sector/Defective 
Drive Formatting Issue 


Cannot save documents 
Read/Write error message 
Hang when accessing or 


saving data 
Intermittent, unexpected 
Beachball 





Deep Dive 





= 
pt 
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Restart the computer. Go to 


If the computer has not 

been verified with a known 
good hard drive, go to step 3; 
otherwise take affected hard 
drive to step 6. 


Re-install the affected hard 
drive. Go to step 2. 


Issue not hard-drive related. 
Continue to use the known 
good bootable hard drive 
to determine computer root 
cause. Go to step 4. 


Remove the known good 
hard drive. Re-install the 
Original affected hard drive 
into the same bay. Go to step 


Replace backplane board. Go 
to step 5. 


Affected hard drive repairs 
also necessary. Go to step 6. 


Affected hard drive appears 
to be defective. Replace hard 
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Hard Drive Not Recognized/Not Mounting 


Unlikely cause: speaker, fans, backplane board, processor board, processors, power supply, 
enclosure 


Quick Check 


Hard Drive Not Recognized/Not 
Mounting 
Drive No Boot 


Flashing question mark 


Boots to grey screen 
Boots to blue screen 





Deep Dive 


Restart the computer. Go to 


If the computer has not 

been verified with a known 
good hard drive, go to step 3; 
otherwise take affected hard 
drive to step 6. 
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Re-install the affected hard 
drive. Go to step 2. 


Issue not hard-drive related. 
Continue to use the known 
good bootable hard drive 
to determine computer root 
cause. Go to step 4. 


Remove the known good 
hard drive. Re-install the 
Original affected hard drive 
into the same bay. Go to step 


Replace backplane board. Go 
to step 5. 


Affected hard drive repairs 
also necessary. Go to step 6. 


Affected hard drive appears 
to be defective. Replace hard 
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WA 


Hard Drive Noisy 


Unlikely cause: speaker, backplane board, processor board, processors, memory, power supply, 
fans, Bluetooth card, AirPort card 


Quick Check 


Hard Drive Noisy 
Noise during start up 
Noise during operation 
Noise when drive is copying or 


saving data 





Deep Dive 


Replace affected hard drive 
or branch to Hard Drive Not 


Recognized/Not Mounting 


Go to step 4. 
Go to step 4. 


Issue resolved. 





Restart the computer. Go to 
Steps 
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Restart the computer. Go to 
step 3 


Replace the affected hard 
drive. Go to step 5. 


Issue resolved. 


Go to step 7 


Customer's hard drive(s) 
noise levels are similar to a 
known good drive. No repair 
required 


Replace the affected 
customer’s hard drive. Go to 
step 5. 


Fan noise or optical drive 
noise likely to be the cause. 
See Optical Drive Noisy and 
Mechanical Issues: Thermals 
and Enclosure. 


Optical Drive Won't Accept/Reject Media 


Unlikely cause: speaker, backplane board, processor board, processors, memory, power supply, 
fans, Bluetooth card, AirPort card 


Quick Check 


Optical Drive Won't Accept/ 
Reject Media 


Cannot insert a disc into the 
drive 


Cannot eject a disc placed into 


the drive 
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i 


Deep Dive 






Optical drive has power and 
is Communicating with the 

computer. Inspect disc load/ 
eject operation. Go to step 2 
















No Go to Optical Drive Not 


Recognized/ Not Mounting 





Yes 


No 


Replace damaged optical 
drive or computer enclosure 
that interferes with disc use. 


Won't inject JO1 
Won't eject JO2 
Optical drive damaged JO5 
Enclosure damaged X13 


J03 
(JO5) 


Yes Replace the optical drive. 
(Mechanical damage to 
optical drive if found) 


Go to Eject Test step 5 


Go to Optical Drive Read/ 
Write Data Error. 


Yes Issue resolved. 


No 





No 
Yes 
N 


O 





Replace damaged optical 
drive or computer enclosure 
that interferes with disc use. 


Won't eject JO2 
Optical drive damaged JO5 
Enclosure damaged X13 
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WA 


Optical Drive Read/Write Data Error 


Unlikely cause: speaker, fans, backplane board, processor board, processors, memory, power 
supply, enclosure 


Quick Check 


Optical Drive Read/Write Data 
Error 


Read or write speeds slower 
than expected. 

Unreliable recorded media 
Failure to complete recording 


on high quality media 





Deep Dive 


Continue and verify media 
read. Go to step 2. 


Mechanical interference 
internal to optical drive is 
affecting rotational spin of 
media, replace optical drive.. 
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Read functional, verify write 
to disc. Go to step 6. 


Optical drive reads CD only, or J03 
optical drive reads DVD only 

indicates optical laser issue. 

Replace optical drive. Go to 

step 6 





Optical drive can not read any 
media reliably, Go to step 3 


Reseat cables. Resolved issue. 


a 
ped 
Yes SATA/Power cable defective. 
Replace SATA/Power cable. 
Issue resolved. 
7 


Go to step 5 


Backplane board defective. 
Replace backplane board. Go 
to step 6. 


Replace the optical drive. Go 
to step 6. 


Issue resolved. 


ees 
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WA 


Optical Drive Not Recognized/Not Mounting 


Unlikely cause: speaker, fans, backplane board, processor board, processors, memory, power 
supply, enclosure, Bluetooth card, AirPort card 


Quick Check 


Optical Drive Not Recognized/ 
Not Mounting 


Discs inject and eject, but do 


not appear in Finder 





Deep Dive 


Optical drive hardware 
recognized. Check Finder 
Preferences: General, and 
make sure “CD’s, DVD’s and 


iPods” is checked under “Show 
these items on the desktop.” 


ee ee 
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Issue resolved. Optical drive 
recognized. 


Replace any damaged cables X03 for 
and retest. If connections cable 
are good and with no visible damage 
cable damage, go to step 3 


SATA/Power cable defective. 
Replace SATA/Power cable. 
Issue resolved. 


Go to step 4 


Backplane board defective 
due to connector issue. 
Replace backplane board 


Replace the optical drive. 
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WA 


Optical Drive Noisy 


Unlikely cause: speaker, fans, backplane board, processor board, processors, memory, power 
supply, hard drives 


Quick Check 


Optical Drive Noisy 
* Noise during boot 
Noise during operation 
Noise when drive is copying or 


writing data 
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Deep Dive 


Initial disc/tray ingest noise 
is normal. Disc spinning and 
head seek indicate computer 
is attempting to mount the 
media on the Desktop. Seek 
noise should settle down 
once mounted. Go to step 2 


Mechanical interference 
internal to optical drive is 
affecting rotational spin of 
media. Replace optical drive. 


Replace excessively noisy 
optical drive. 


Go to step 3 


Noise related to disc spin or 
disc surface contact, go to 
step 4 


Noise related to possible disc 
load/eject issue, go to step 5 


Verify tray eject mechanism. 
Go to step 5 


Noise issue resolved. Optical 
drive was not properly 
mounted in the computer 
enclosure. (Possible 
mechanical damage to optical 
drive.) 
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Replace noisy optical drive 
for load/eject related disc 
handling. 


Noise is not load/eject related. 
Go to step 6 


Replace optical drive due disc 
Spin noisy operation. 


Noise does not appear to be 
optical drive related. Go to 
another noise related flow 
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WA 


Optical Drive Not Performing to Specs 


Unlikely cause: speaker, fans, backplane board, processor board, processors, memory, power 
supply, enclosure, Bluetooth card, AirPort card 


Quick Check 


Optical Drive Not Performing to 
Specs 
- Read or write speeds slower 
than expected. 
Unreliable recorded media 
Failure to complete recording 


on high quality media 





Deep Dive 


Reading is functional. Verify 
write to disc, go to step 5 


Optical drive reads CD only, or 


optical drive reads DVD only 
indicates optical laser issue. 
Replace optical drive. 


Optical drive cannot read any 
media reliably, Go to step 2 
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Reseat cables resolved issue. 


Go to step 3 


SATA/Power cable defective. 
Replace SATA/Power cable. 
Issue resolved. 


Go to step 4 


backplane board defective. 
Replace backplane board 


Replace the optical drive. Go 
to step 5 


Go to step 2 


Uncategorized Symptom 





Quick Check 


Uncategorized Symptom 


Unable to locate appropriate 
symptom code 
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Input/Output Devices 


Follow the steps in the order indicated below. If an action resolves the issue, retest the 
computer to verify. If the issue persists after retesting, return to step 1. 


USB Port Does Not Recognize Known Devices 


Unlikely cause: Power supply, fans, speaker, hard drives, optical drives, processor board, memory, 
backplane board 


Quick Check 


USB Port Does Not Recognize 
Known Devices 


USB devices such as wired 
keyboard/mice and third-party 
devices not recognized 





Deep Dive 





ee 
oe 


Repeat step 1 
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Remove contaminants and 
debris. Replace affected 
modules if necessary. Defects 
caused by contaminants or 
debris are not covered by 
Apple warranty. Go to step 3. 


Issue resolved. Issue maybe 
caused by another peripheral 
device. 


Front panel board failure. 
Replace front panel board 


Backplane board failure. 
Replace backplane board. 


FireWire Port Does Not Recognize Known Good 
Devices 


Unlikely cause: Power supply, fans, speaker, hard drives, optical drives, processor board, memory 


Quick Check 


FireWire Port Does Not 
Recognize Known Good Devices 


FireWire devices such as video 
cameras, etc. not recognized 
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Deep Dive 


Repeat step 1 


oe fee 
Remove contaminants and 
debris. Replace affected 
modules if necessary. Defects 
caused by contaminants or 
debris are not covered by 
Apple warranty. Go to step 3. 


Issue resolved. Issue maybe 
caused by another peripheral 
device. 


Go to step 4. 


Front panel board failure. 
Replace front panel board. 


Backplane board failure. 
Replace backplane board. 
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WA 


No Audio from Internal Speaker 


Unlikely cause: Power supply, fans, hard drives, optical drives, processors, processor board, front 
panel board, memory 


Quick Check 


No Audio from Internal Speaker 


Can't hear any audio from the 
computer’s internal speaker 





Deep Dive 


Built-in audio devices 
available. Go to step 2 


No built in Audio devices 
available. Replace backplane 
board 


The wrong output device 
shown. ie headphones. Go to 
step 6 


No audio heard. Go to step 4 





Set to Internal Speaker. Go to 
steps 
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Replace speaker. Go to step 5 


Issue resolved 


Go to step 6 


Go to step 7 


Problem is with front panel 
board. Replace front panel 
board 


Replace backplane Boarb 


Distorted Audio from Internal Speaker 


Unlikely cause: Power supply, fans, hard drives, optical drives, processor board, front panel 
board, memory 


Quick Check 


Distorted Audio from Internal 
Speaker 


Distorted audio 
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Deep Dive 


Audio source or volume 
issue. Reduce volume and 
retest with known good 
audio source. Note some 
audio source frequencies may 
be outside the frequency 
response of the internal 
speaker which may lead to 
distortion. Go to step 5. 


Internal speaker issue. Go to 
step 2. 


No Reseat the cable, or if 
damaged replace internal 
speaker. Go to step 5 


Wiad (cc ee 


Clean any contamination and 
debris. Go to step 5. 

If membrane is damaged, 
replace the defective speaker. 
Go to step 5. 


Replace speaker assembly. Go 
to step 5. 


Clean any dust or debris. Go 
to step 5. 


Replace the backplane board. 
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WA 


Front Headphone Jack Has No Audio 


Unlikely cause: Power supply, fans, hard drives, optical drives, processors, heatsinks, processor 
board, memory 


Quick Check 


Front Headphone Jack Has No 
Audio 


Can't hear any audio from the 
computer's front headphone jack 





Deep Dive 


No built -in audio devices 
available. Replace backplane 


Set to Headphones. Go to 


The wrong output device 
shown, e.g., internal speaker. 
Go to step 6 


No No audio heard. Go to step 4 
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No If cable is damaged, replace 
cable. Go to step 5 


No Replace front panel board. Go 
to step 6 


No Replace backplane board 


Line-In Jack Has No Input 


Unlikely cause: Power supply, fans, hard drives, optical drives, processors, heatsinks, processor 
board, memory 


Quick Check 


Line-In Jack Has No Input 


Can't receive any audio input from 
the computer's line-in jack 
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Deep Dive 


Built-in audio devices 
available. Go to step 2 


No built-in audio devices 
available. Replace backplane 


The wrong input device 
shown, e.g. internal 
microphone. Manually switch 
System Preference Sound 
Input to Line In. Go to step 3 


No Replace backplane board. 
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WA 


Line-In Jack Has Distorted Input 


Unlikely cause: Power supply, fans, hard drives, optical drives, processors, heatsinks, processor 
board, memory 


Quick Check 


Line-In Jack Has Distorted Input 


Distorted input in the computer's 
line-in jack 





Deep Dive 


No built-in audio devices 
available. Replace backplane 


The wrong input device 
shown, e.g. internal 
microphone. Manually switch 
System Preference Sound 
Input to Line In. Go to step 3 
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Yes Issue resolved a 


Replace backplane board. 





Rear Line-Out Jack Has No Audio 


Unlikely cause: Power supply, fans, hard drives, optical drives, processors, heatsinks, processor 
board, memory 


Quick Check 


Rear Line-Out Jack Has No Audio 


Can't hear any audio from the 
computer's line-out jack 





Deep Dive 


Yes Built-in audio devices 
available. Go to step 2 


No built-in audio devices 
available. Replace backplane 
board. 
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The wrong output device 
shown, e.g. internal 


microphone. Manually switch 
System Preference Sound 
Output to Line Out. Go to 
step 3 


No Replace backplane board. 
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WA 


Optical Digital Audio In Has No Input 


Unlikely cause: Power supply, fans, hard drives, optical drives, processors, heatsinks, processor 
board, memory 


Quick Check 


Optical Digital Audio In Has No 
Input 


Can't receive any signal input from 
the computer’s optical digital 
audio in jack 





Deep Dive 


Yes Built-in audio devices 
available. Go to step 2 


No built-in audio devices 
available. Replace backplane 
board 
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Issue resolved. No issue with 
the optical output or input at 
a hardware level. 


Rule out software on the 
computer. If it still fails, 


replace backplane board. 
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WA 


Optical Digital Audio Out Has No Output 


Unlikely cause: Power supply, fans, hard drives, optical drives, processors, heatsinks, processor 
board, memory 


Quick Check 


Optical Digital Audio Out Has No 
Output 


Can't transmit any signal output 
from the computer's optical digital 
audio out jack. 





Deep Dive 


Yes Built-in audio devices 
available. Go to step 2 


No built-in audio devices 
available. Replace backplane 
board 
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Issue resolved. No issue with 
the optical output or input at 
a hardware level. 


Rule out software on the 
computer. If it still fails, 


replace backplane board. 





Uncategorized Symptom 


Quick Check 


Uncategorized Symptom 


Unable to locate appropriate 
symptom code 
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Mechanical Issues: Thermals 
and Enclosure 


Follow the steps in the order indicated below. If an action resolves the issue, retest the 
computer to verify. If the issue persists after retesting, return to step 1. 


Computer Runs Slow with Fast/Failed Fans 


Unlikely cause: Hard drive(s), optical drive(s) 


Quick Check 


Computer Runs Slow with Fast/ 
Failed Fans 


Computer feels very warm 


Computer is sluggish 

Fan(s) run fast 

Fan(s) do not run at all 
Peripheral card fan(s) run fast 
Peripheral card fan(s) do not 
run at all 
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i 


Deep Dive 








No problem found. Inform 
the customer the computer is 
Operating normally. 


; 


E ; 
WN 


Yes The application or process 
may have crashed. 
Alternatively check with 
the software vendor for 
compatibility and software 
update. 


There are no runaway 
applications or processes. Go 
to step 3. 


ce 
Oo 


Yes Corrupt SMC state causing 
power and stability issues. 
Reset SMC has resolved. 


Fan(s) not running or always 
running at full speed. Go to 
step 4. 


ce 
Oo 


Yes Suspect issue is caused by 
customer software or Mac 
OS X install. Clean install and 
restest. 


Replace affected fan, 

peripheral card, backplane 

board, or processor board 

based on Apple Service 

Diagnostic finding. 

- Fan failures X18 
- Peripheral card, backplane M18 





No 
eS 


Y 


board, and processor board 

won't cause fan to spin, or 

cause it to spin too fast 

- Sensor related failures M23 
- For Heatsink failures M99 


ale 
Oo 
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Issue resolved 


Go to step 5 





Power Button Stuck 


Unlikely cause: Hard drive(s), optical drive(s) 


Quick Check 


Reset/Power Button Stuck 
Computer will not power on 
Computer has full speed fans 
at start up 





Deep Dive 


power stability issues. Reset 
SMC has resolved the issue. 


Go to step 3 





Corrupt SMC state causing _ 
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Issue lies elsewhere. Go to 


Startup and Power Issues. 


Go to step 6 


Power button is defective. 
Replace power button. Go to 


Defective power button 
replaced. Issue resolved. 


Front panel board is defective. 
Replace front panel board. 


Issue lies elsewhere. Go to 


Startup and Power Issues. 
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Internal Cables and Connectors Defective 


Unlikely cause: Enclosure 


Quick Check 


Internal Cables and Connectors 
Defective 


Various symptoms 





Deep Dive 


Jump to appropriate 
symptom code flow 
most closely related to 
the customer reported 
symptom(s). 


Replace affected part. 
Customer abuse and 
accidental damage is not 


covered under warranty. 

For cables 

For cables and connectors on 
boards 

For power supply 

For mass storage 


Replace affected part. 

For cables 

For cables and connectors on 
boards 

For power supply 

For mass storage 
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Mechanical/Physical Damage 


Quick Check 


Mechanical/Physical Damage 
Damaged ODD door(s) 
Damaged side access door 


Damaged latch mechanism 
Stripped screw/head 
Stripped screw boss 

Dent or scratch to enclosure 
Bent feet or handles 

Fluid damage or rust 
Damaged processor tray 
latches 

Damaged processor cage 
Damaged PCI port bracket and 
covers 

Damaged PCI slider 





Uncategorized Symptom 


Quick Check 


Uncategorized Symptom 


Unable to locate appropriate 
symptom code 
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General Information 


Orientation 


For most take-apart procedures, Apple recommends laying the computer on its side before 
removing or installing the part. For proper operation, however, Apple recommends running 
the unit in the upright position. Never operate the computer on its side with the access panel 
facing down. 


Tools 


The following tools are required to service all configurations of the computer: 
Magnetized Phillips #1 screwdriver 
Long-handled, magnetized Phillips #2 screwdriver 
Magnetized jeweler’s Phillips #1 screwdriver 
Long-handled, magnetized 3 mm flathead hex screwdriver (Apple part number 922-7122) 
Long-handled, magnetized T8 torx screwdriver 
Right-angle or short-handled, magnetized 2.5 mm hex screwdriver 
Flatolade screwdriver 
Jeweler’s flatblade screwdriver 
Thermal grease kit (Apple part number 076-1225) 
Soft cloth (for protecting processor tray) 


Parts Requiring Enclosure Replacement 


The following are not separate, orderable parts. To replace them, you must replace the 
enclosure. 

Media shelf 

Media fan 

AirPort antenna board and cables 

Rear panel latch 


How to Identify Quad-Core and 8-Core Processor Configurations 


See “How to Identify Quad-Core and 8-Core Processor Configurations’ in the Basics chapter. 
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Icon Legend 


The following icons are used in this chapter: 


Warning or caution 


Check; make sure you do this 





Note on Illustrations 


Because a pre-production model was used for the illustrations in this manual, you may notice 
small differences between the image pictured and the computer you are servicing. 
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First Steps 


Shut down computer. 
Wait 10 minutes 





Warning: After 

you shut down the 
system, the internal 
components can be 
very hot. You must 
let the computer 
cool down before 
continuing. 

Unplug all external 
cables except power 
cord. 

Touch metal PCI cover 
on back of computer. 
Unplug power cord. 


Put on ESD strap. 


Tools 


ESD wrist strap 
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Opening the Computer 
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Removal 


1. Lift latch on back of 
computer. 





Warning: Panel edges 
can be sharp. Use care 
when handling. 


2. Remove access panel 
and place on flat 
surface covered by 
soft, clean cloth. 


Reassembly Note: Make 
sure latch is in up position 





before replacing access 
panel. Otherwise, panel 





will not seat correctly in 
enclosure. 
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Hard Drive 


First Steps 


Open computer. 


Important: This computer 
includes four hard drive 
bays. If computer has only 
one hard drive, install it in 
far left bay (bay 1). You can 
install up to four bays with 
all-SATA drives or all-SAS 
drives. 


Drive specifications: 
Type: SATA 3 Gb/s 
Width: 3.5 in. (88.9mm) 
Depth: 5.75 in. (146mm) 
Height: 1.0 in. (25.4mm) 


I 


aA 


Important: To install SAS 
drives in computer, you 
must also install optional 
Mac Pro RAID Card. 





Tools 


ESD wrist strap 
Phillips #1 screwdriver 
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Removal 


1 Make sure latch on 
back panel is up, 
so that drives and 
carriers are unlocked. 


2 Pull hard drive out of 
drive bay. 


Reassembly 


Note: Latch on back panel 
must be up before you 
replace hard drive. 


1 If replacing hard 
drive with new drive, 
remove 4 carrier 
screws and mount 
new drive in carrier. 


Important: Hold drive 
by its sides. Do not 
touch circuit board. 


Note: Carrier for this 
computer is new. Do 
not use carrier from 
previous models. 





2 Slide drive carrier over 
guides and into drive 
bay until drive snaps 
into place. 
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Formatting a New Drive 


If you install a new (replacement) drive, format it using these steps: 


1 Open Disk Utility and select the drive in list to the left. 
Note: If you are formatting the primary drive, use Disk Utility program on Install Disk. 


2 Click on Partition tab. 
3 Click on “Options” and verify GUID is selected if this is a bootable drive. 


4 Apply change by clicking on “Partition” button. 
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First Steps 


Open computer and lay 
it down with access side 
facing up. 


Important: Optical drive 
bay allows two drives. If 
computer has only one 
optical drive, install it in 
top position. 


Note: To eject media in 
drives: 
Top — Press Eject key. 
Bottom— Press Option 
and Eject keys. 


Tools 


ESD wrist strap 
Phillips #1 screwdriver 
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Optical Drive Carrier and 
Optical Drive 


Cf 
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Removal 


1 Make sure latch on 
back panel is up, 
so that drives and 
carriers are unlocked. 


2 Pull optical drive 
carrier part way out of 
computer. 


3 Disconnect optical 
drive cable from 
drive(s) and remove 
carrier. 


Note: Middle 
connector (marked 
A) disconnects from 
top drive and end 
connector (marked 
B) disconnects from 
bottom drive (if 
installed). 
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Reassembly 


Note: Latch on back 

panel must be up before 
you replace optical drive 
carrier and optical drives. 


1 If replacing optical 
drive with new drive, 
remove 4 carrier 
screws and mount 
new drive in carrier. 


Note: If adding a 
second drive to 
carrier, mount drive 
using 4 screws stored 
on back of carrier. 


2 Attach optical drive 
cable to back of 
drive(s). 


Note: Middle 
connector (marked 
A) goes to top drive 
and end connector 
(marked B) goes 

to bottom drive (if 
installed). 


3 Slide carrier over 
guides and into place 
in optical drive bay. 


Important: Do not 
catch cable under 
carrier as you slide it 
into bay. 
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Processor Tray 


First Steps 


Open computer and lay 
it down with access side 
facing up. 





Note: Processor tray includes processor heatsink(s), processor(s), DIMMs, processor board, and 


processor tray support plate. 


Tools 


ESD wrist strap 
Soft, clean cloth 
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2 Holding tray by 
latches, lift it out of 


computer. 


3 Place tray DIMM side 
soft, clean 


) 
=a 
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Memory DIMMs 





Memory 
Configuration 





Quad Core 


2010-09-27 


Mac Pro (Early 2009) comes with a minimum of 3 GB of memory, installed as three 1 GB 
unbuffered dual inline memory modules (UDIMMs). 


DIMMs must fit these specifications: 
PC3-8500,1066 MHz, DDR3 SDRAM UDIMMs 
72-bit wide, 240-pin modules 
18 memory ICs maximum per UDIMM 
Error-correcting code (ECC) 


For proper operation of Mac Pro (Early 2009) computers, Apple recommends using only Apple- 
approved DIMMs. Refer to GSX for Apple DIMM service part numbers. Memory from older 
Macintosh computers is not compatible with Mac Pro (Early 2009). 


Quad-core computers have four memory slots. You can install 1 GB or 2 GB DIMMs for a total of 
up to 8 GB of memory. 


You can install different size DIMMs in Mac Pro (Early 2009). However, for best performance, 
Apple recommends you install equal-size DIMMs (all 1 GB or all 2 GB) filling the slots in the 
order listed in this table. 


If you have Fill these slots 
Two DIMMs 


Three DIMMs 1,2, and 3 
Four DIMMs 1,2; 3,and 4 


See also “Memory Slot Utility” below. 
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8 Core 


Memory Slot Utility 
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Eight-core computers have eight memory slots. You can install 1 GB, 2 GB, or 
4 GB DIMMs for a total of up to 32 GB of memory. 


You can install different size DIMMs in Mac Pro (Early 2009). However, for best performance, 
Apple recommends you install equal-size DIMMs (all 1, 2, or 4 GB) filling the slots in the order 
listed in this table. 


If you have Fill in these slots 
Two DIMMs 
Three DIMMs 1,2, and 3 


Four DIMMs 1,2, and 5,6 
Six DIMMs 12,3 and 5,6, 7 
Eight DIMMs 1,2,3,4 and 5,6,7,8 


See also “Memory Slot Utility” below. 








If you install different size DIMMs in quad-core or 8-core processor Mac Pro (Early 2009) 
computers, follow the order in the tables above. If the DIMM configuration you install doesn’t 
provide optimized performance, the Memory Slot Utility will appear on screen and recommend 
an improved configuration. To use the Memory Slot Utility again, go to /System/Library/Core 
Services. 
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Removal 


Important: When 
removing or installing 
DIMM, be careful of 
nearby heatsink fins, as 
they can be sharp. Always 
handle DIMM only by 

the edges. Do not touch 
its connectors or any 
components. 


1 Open ejectors on 
DIMM slot by pushing 
them out to the sides. 


2 Holding DIMM by 
edges, remove it from 
processor board. 


Note: If a black sticker 
covers barcode label on 
DIMM you are replacing, 
remove sticker before 
returning DIMM to Apple. 
(Service DIMMs do not 
include black sticker.) 


Important: After re- 
installing or replacing 
DIMM, use Memory 


Diagnostic LEDs to verify 
DIMM is correctly seated. 
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PCI Express/Graphics Card 


The Mac Pro (Early 2009) backplane board includes one double-wide PCI Express (PCle) 
graphics slot and three PCle expansion slots, for a total of four slots. The computer comes with 
a graphics card installed in slot 1. You can install additional PCle graphics and expansion cards 
in the remaining three expansion slots. 


All four slots physically support cards of up to x16 slot width. 


Slot electrical specifications: 
Slots 1 and 2: x16 PCle 2.0 
Slots 3 and 4: x4 PCle 2.0 
































Important: Graphics cards from previous Power Mac G5 and Mac Pro models are not software- 
compatible with Mac Pro (Early 2009) models. 


Important: Combined maximum power consumption for all four PCle slots must not exceed 
300 W. 
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First Steps 


Open computer and lay 
it down with access side 
facing up: 


Note: It may help to 
remove hard drives and 
carriers and any adjacent 
PCI Express cards before 
beginning this procedure. 


l 


(Ce 


. 
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Tools 


ESD wrist strap 
Phillips #1 screwdriver 
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Removal 


This procedure explains 
how to remove a standard 
card and a card that 
includes a booster cable. 
Before you remove either 
type of card, do this: 


1 Using Phillips 
screwdriver, loosen 
2 captive screws 
securing PCI bracket 
to enclosure. 


2 Remove bracket from 
enclosure. 


Reassembly Note: Slide 
bracket under circled tab 
before securing screws. 
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Note: Both standard and 
booster cards are held in 
place by a backplane 
retention bar. Steps 3 and 
4 explain how to release 
the bar. 
































3 Press button on PCI 
slider. 








4 Move slider to left, 
which releases the 





retention bar. 

















Reassembly Note: Once 
you have reinstalled the 
card, move PCI slider to 
right to secure the card. 
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Standard Card 


1 Holding card by top 
corners, pull it up out 
of slot. 


2 Remove card from 
computer. 


Reassembly Note: Align 
card’s connector with 
expansion slot and press 
down until connector is 
inserted all the way into 
Slot. If you're installing a 
12-inch card, make sure 
card engages appropriate 
slot in PCle card guide on 
PCle fan. 
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Checklist for handling card: 
* When removing or installing card, handle it only by the edges. Do not touch its connectors 


or any components. 

Don't rock card from side to side; instead, lift card straight up from connector to remove it, 
and press card straight into slot to install it. 

Don't force card. If you meet a lot of resistance, pull card out. Check connector and slot for 
damage or obstructions, then try inserting card again. 

Pull card gently to see if it is properly connected. If it resists and stays in place and its gold 
connectors are barely visible, card is connected. 
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Card with Booster 
Cables 


Note: Some graphics iz 
cards cones a 2 UNE 
booster cables connecting 
card to auxiliary power 
connectors on backplane 
board. 


1 Disconnect booster 
cable(s) from 
backplane board. 


2 Holding card by top 
corners, pull it up out 
of slot. 


3 If you are replacing 
booster cable(s) with 
new one(s), 
disconnect cable(s) 
from card. 
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Reassembly Note for z 
uaikiamds Card: Make UAE 
sure end of card goes into 
correct card guide before 

aligning card with PCI slot. 


Note on ATI Radeon HD 
4870 Graphics Card: 
Install card in PCI slot 1, 
2, or 3. Installed in slot 2, 
it blocks slot 3. Installed 
in slot 3, it blocks slot 4. 
Because of card's height, 
do not install it in slot 4. 


Reassembly Note for 
Card Using One Booster 
Cable: Connect card's 
booster cable to correct 
auxiliary power connector 
on backplane board. 
Connect cable for card in 
PCI slot 1 to connector A. 
Connect cable for card in 
slot 2 to connector B. 


Reassembly Note for 
Card Using Two Booster 
Cables: Connect both 
cables to the 2 auxiliary 
power connectors. 
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First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 
Hard drives and hard 
drive carriers in drive 


bays 3 and 4 

Optical drive carrier 
and optical drives 
Any PCI Express 
cards blocking access 
to power supply 
mounting screws 


Tools 


ESD wrist strap 
Right-angle, 
magnetized 2.5 mm 
hex driver 
Long-handled, 
magnetized Phillips #1 
screwdriver 


2010-09-27 


Power Supply 
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Removal 


1 Remove 2 Phillips 
screws ON power 
supply cable cover. 


2 Remove cover from 
computer. 
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3 Remove 4 hex screws 
from underside of 
media shelf 
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4 Disconnect power 
supply cable. 


5 Slide power supply to 
left. 
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6 Remove power supply 
and cable from 
enclosure, routing 
cable as shown. 


Reassembly Note: When 
placing power supply back 
into enclosure, slide it 
toward back of computer 
as far as possible. Power 
receptacle must align with 
opening in enclosure’s 
back panel and 4 screw 
holes in power supply 
must align with screw 
holes in media shelf. 
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First Steps 


Open computer, lay it 
down with access side 
facing up, and remove: 


Processor tray 


Important: Enclosure 
includes 3 AirPort antenna 
wires and 1 Bluetooth 
antenna wire. Wires look 
similar, except Bluetooth 
wire includes “BT” label. 
For proper operation, do 
not connect Bluetooth 
antenna wire to AirPort 
card or any AirPort wire to 
Bluetooth card. 


Note: Connect AirPort 
antenna wires labeled #1 
and #3 to AirPort card. 
(You may connect either 
of these wires to either 
AirPort connector.) The 
third wire, #2, is not used 
for this AirPort card. 


Tools 


ESD wrist strap 
Jeweler’s Phillips #1 
screwdriver 
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AirPort Extreme Card 
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Removal 


1 Disconnect 2 antenna 
wires. 


2 Remove 2 screws. 


3 Slide card out of 
connector and 
remove card from 
computer. 


Note: If you are not 
replacing AirPort card, 
cover connectors on 
AirPort antenna wires 
with Kapton or other 
non-conductive tape 

to prevent wires from 
shorting out components 
on processor board or 
backplane board. 
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First Steps 


Open computer, lay it 
down with access side 
facing up, and remove: 


Processor tray 


Important: Enclosure 
includes 3 AirPort antenna 
wires and 1 Bluetooth 
antenna wire. Wires look 
similar, except Bluetooth 
wire includes “BT” label. 
For proper operation, do 
not connect Bluetooth 
antenna wire to AirPort 
card or any AirPort wire to 
Bluetooth card. 


Tools 


ESD wrist strap 
Jeweler’s Phillips #0 
screwdriver 
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Bluetooth Card 
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Removal 


1 Disconnect Bluetooth 
cable from card. 


2 Disconnect antenna 
wire from card. 


SO 
wy 
~, 
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3 Remove screw. 


4 Lift card out of 
computer. 


Note: You may need 
to lift firmly. Card 

is connected by 
adhesive foam pad 
below it. Adhesive 
and pad may be 
reused if you reinstall 
the card. 


5 If you are replacing 
Bluetooth-to- 
backplane-board 
cable, disconnect 
cable from backplane 
and remove from 
computer. 


Important: If you are 

not replacing Bluetooth 
card, cover connector on 
Bluetooth antenna wire 
with Kapton or other 
non-conductive tape 

to prevent wire from 
shorting out components 
on processor board or 
backplane board. 
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Battery 


First Steps 


Open computer, lay it 
down with access side 
facing up, and remove: 


Any PCle cards 
blocking access to 
battery 


Tools 


ESD wrist strap 
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Removal 


1 Slide battery out from 
underneath battery 
holder's metal clip. 


2 Remove battery from 
holder. 


Reassembly 


Insert new battery into 
holder, making sure 
battery's positive symbol 
(+) faces up. 
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Warning: Installing the battery incorrectly may cause an explosion. Be sure battery's positive 
and negative sides are correctly oriented in holder. Use only the same type of battery or 
equivalent recommended by manufacturer of original battery. 


Important: Batteries contain chemicals, some of which may be harmful to the environment. 
Please dispose of used batteries according to your local environmental laws and guidelines. 
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PCle Fan 


First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 
Hard drive and drive 


carrier in drive bay 1 


. 
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Tools 


ESD wrist strap 
Phillips #2 screwdriver 
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Removal 


1 Remove 2 screws. 


2 Slide fan up and out 
of computer. 


Reassembly 


1 Slide fan into 
enclosure so that fan 
tabs engage with 
slots on processor 
cage. 


2 Press down until 
fan clicks into place 
in backplane board 
connector. 


3 Replace 2 screws. 
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First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 
All hard drives and 
hard drive carriers 


Any 12-inch PCl 
Express cards 


Tools 


ESD wrist strap 
Phillips #1 screwdriver 
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Mac Pro RAID Card and Battery 
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Removal 


1 If you have not 
already done so, 
loosen 2 captive 
screws securing PCI 
bracket to enclosure 
and remove bracket 
from computer. 


2 Press button on PCI 
slider. 


3  Moveslider to left, 
which releases card’s 
retention bar. 


4 Holding card by top 
corners, gently pull up 
and remove card from 
computer. 


Note: When removing 
or installing card, handle 
it only by the edges. Do 
not touch its connectors 
or any components. Lift 
card straight out from 
connector to remove it, 
and insert it straight into 
connector to install it. 
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Remove 3 screws and 
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lift battery from card. 


Reassembly 


Note: Mac Pro RAID Card 
must always be installed 


in PCI slot 4. 


If installing a new 


1 


RAID card, transfer 


battery from original 


card to new card and 


connect battery cable 


to card. 
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2 Align card’s connector 
with PCI slot 4 and 
press until connector 
is inserted all the way 
into slot. Make sure 
card also engages in 
Slot 4 of PCI card 
guide. 


3 Press button on PCI 
slider. 


4 Move slider to right to 
secure card. 


5 Replace PCI bracket 
and tighten captive 
Screws. 


Note: System Profiler 
does not display the 
serial number for the Mac 
Pro RAID Card. You can 
find the serial number 

by checking the serial 
number sticker on the 
back of the card. 
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Processor Cage 


First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 
Hard drive and drive 


carrier in drive bay 1 
Graphics card in slot 1 
PCle fan 


Processor tray 





Tools 


ESD wrist strap 
Right-angle, 
magnetized 2.5 mm 
hex driver 





Flatblade screwdriver 
Long-handled, 
magnetized Phillips #1 
screwdriver 
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Removal 


1 Disconnect 3 cables 
from logic board. 


2 Using long-handled 
Phillips #1 screwdriver, 
loosen 6 captive 
Screws. 


3 Rotate computer to 
stand vertically. Using 
2.5 mm hex driver, 
remove 5 mushroom- 
head screws. 


4 To release 2 latches 
holding front fan to 
cage, press down on 
bottom of cage while 
using flatblade 
screwdriver to release 
latch from top of 
cage. 


5 Slide fan partway 
into cage, so that fan 
clears enclosure. 


6 Repeat steps 4 and 5 
for rear fan. 
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Note: Processor cage includes two fans, one at each end of cage. Before removing cage from 
enclosure, you must release 2 latches on each fan and push fans partway into cage. 
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7 Lift cage out of 
enclosure. 


Important: Before you re- 
install cage in enclosure, 
fans must be inserted 
partway into cage. 


Note: The clips on the 
bottom of the processor 
cage are replaceable. New 
clips are available as a set 
of four; order part number 
922-8963. 
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Processor Cage Fans, 
Front and Rear 


First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 

¢ Hard drive and drive 
carrier in drive bay 1 

* Graphics card in slot 1 

- PCle fan 

- Processor tray 

- Processor cage 


Tools 


¢ ESD wrist strap 
¢ Flatblade screwdriver 
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Removal 


1 Release fan cables 
from clips on bottom 
of processor cage. 


2 Release 4 latches on 
front fan and slide fan 
out of cage. 


Note: Latch #4 is on 
inside of cage. 


3 Repeat step 2 for rear 
fan. 
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Speaker Assembly 


First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 
Hard drive and drive 
carrier in drive bay 1 
Graphics card in slot 1 
PCle fan 


Processor tray 
Processor cage 


Front processor cage 
fan 








Note: Speaker is installed 
on front processor cage 





fan. To access speaker, you 
must remove fan from 
cage. 


Tools 


ESD wrist strap 
Jeweler’s Phillips #1 
screwdriver 
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Removal 


1 Remove 4 screws. 


2 Remove speaker 
assembly from fan. 
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First Steps 


Open computer, lay it 
down with access side 
facing up, and remove: 


Processor tray 


Tools 


ESD wrist strap 
Long-handled, 3 mm 
flathead hex driver 
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Processor Heatsinks, 8 Core 





Note: This procedure applies to Mac Pro (Early 2009) 8-core processor configurations. For quad- 
core processor configuration, see “Processor Heatsink, Quad Core.” 


Important: Mac Pro (Early 2009) 8-core processors require thermal grease for proper operation. 
Every time you remove a processor heatsink, you must replace the thermal grease on the 
processor below it. New grease and alcohol wipes for cleaning off the previous grease are 
included with replacement heatsinks, processors, and processor boards. 
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Removal 


Note: See illustration 

for position of CPU A 

and CPU B heatsinks. 
When processor board is 
installed in computer, CPU 
A heatsink sits toward rear 
of computer and CPU B 
heatsink sits toward front 
of computer. 


1 Using hex screwdriver, 
loosen 4 captive 
mounting screws in 
order shown. 


2 Holding processor 
tray steady with one 
hand, lift heatsink 
straight up out of 
enclosure. 


Note: When you lift 
heatsink, processor may 
be bound to underside of 
heatsink by thermal 
grease. Io remove 
processor, grasp it by its 
edges and twist. 





Important: Do not touch 
components on processor 
top or bottom. Hold 
processor only by the 
edges. 


2010-09-27 








Mac Pro (Early 2009) Take Apart — Processor Heatsinks, 8 Core 157 


Reassembly 


Important: Do steps 1-3 

with processor REMOVED 
from processor board. 
See “Processor, 8 Core. 


ny 





Every time you remove 
a processor, even for a 
few seconds, cover the 
processor socket with 
a connector cap. Spare 
caps are packed with 
replacement parts. 


1 Using alcohol pad 
included with 
heatsink, processor, or 
processor board 
replacement part, 
clean off used thermal 
grease from 
underside of heatsink 
and top of processor. 


Note: Also clean 
processor frame if 
necessary. 
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2 Using syringe of 
thermal grease 
included with 
replacement part, 
apply narrow bead of 
grease to processor 
chip (raised square on 
top of processor). 
Apply in pattern 
illustrated, using 


approximately 0.1 cc. 


BD 





Warning: Do not 
apply more grease 
than recommended. 
Also do not allow 
grease to come 

in contact with 
processor frame. 
Grease must not 
overflow into 
processor connector. 


3 Reinstall processor UI} 
and processor frame. 
See “Processor, 8 


| 
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4 Carefully align holes 
on underside of 
heatsink with 
mounting posts in 
processor board, and 
lower heatsink straight 
down onto processor. 
Double-check posts to 
make sure heatsink is 
seated properly. 


oa 


fT 


all 





a 


Warning: Use two 
hands to hold 
heatsink by its sides. 
Be careful of heatsink 
fins, as they can be 
sharp. Do not press 
down on the top of 
the heatsink. 


Important: CPU A heatsink 
(rear) and CPU B heatsink 
(front) are different parts; 
they can be identified by 
their undersides (see 
illustration). Be sure to 
install the correct heatsink 








on each Processor. 
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5 To position heatsink 
screws, lightly tighten 
them (4 Ib.-in. or 
0.452 Nm torque) in 
order shown, using no 
more than two turns 
of driver per screw. 


Note: While 
positioning screws, 
keep heatsink level 
by holding it in 
place with one hand. 
Reminder: Hold 
heatsink by its sides. 
Never press down 
on the top of the 
heatsink. 


6 Tosecure heatsink 





to processor, again 
tighten screws (8 Ib.- 
in. or 0.904 Nm 
torque) in order 
shown until they are 
“finger tight.” Then 
turn each screw (in 
order shown) 1/4 turn 
more. 
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First Steps 


Open computer, lay it 
down with access side 
facing up, and remove: 


Processor tray 


Tools 


ESD wrist strap 
Long-handled, 
magnetized 3 mm 
flathead hex driver 
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WA 


Processor Heatsink, Quad Core 





Note: This procedure applies to the Mac Pro (Early 2009) quad-core processor configuration. For 
the 8-core processor configuration, see “Processor Heatsinks, 8 Core.” 


Important: Mac Pro (Early 2009) quad-core processors require thermal grease for proper 
operation. Every time you remove a processor heatsink, you must replace the thermal grease 
on the processor below it. New grease and alcohol wipes for cleaning off previous grease are 
included with new heatsinks, processors, and processor boards. 
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Removal 


1 Using hex screwdriver, 
loosen 5 captive 
mounting screws in 
order shown. 


2 Lift heatsink straight 
up out of enclosure. 





Reassembly 


Important: Do steps 1-3 
with processor REMOVED 
from processor board. 
See “Processor, Quad 








OOOOOOOO0OIO0 


(JWIWUUIU 


























Every time you remove 
a processor, even for a 
few seconds, cover the 
processor socket with 
a connector cap. Spare 
caps are packed with 
replacement parts. 
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1 Using alcohol pad 
included with 
replacement part, 
clean off thermal 
grease from 
underside of heatsink 
and top of processor. 





2 Using syringe of 
thermal grease 
included with 
replacement part, 
apply narrow bead of 
grease to processor 
chip (raised square on 
top of processor). 
Apply in pattern 
illustrated, using 
approximately 0.2 cc. 





Warning: Do not 
apply more grease 
than recommended. 
Grease must not 
overflow into 





processor connector. 


3 Reinstall processor. 
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4 Carefully align holes 
on underside of 
heatsink with 
mounting posts in 
processor board, and 
lower heatsink 
straight down onto 
processor. Double- 
check posts to make 
sure heatsink is 
seated properly. 





Warning: Use two 
hands to hold 
heatsink by its sides. 
Be careful of heatsink 
fins, as they can be 
sharp. Do not press 
down on the top of 
the heatsink. 
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5 To position heatsink 
screws 1-5, lightly 
tighten them (4 lb.-in. 
or 0.452 Nm torque) 
in order shown, using 
no more than two 
turns of driver per 
screw. 


Note: While 
positioning screws, 
keep heatsink level 
by holding it in 
place with one hand. 
Reminder: Hold 
heatsink by its sides. 
Never press down 
on the top of the 
heatsink. 





6 To secure heatsink 
to processor, again 
tighten screws 1-4 
(8 Ib.-in. or 0.904 Nm 
torque) in order 
shown until they are 
“finger tight.” Then 
turn each screw (in 
order shown) 1/4 turn 
more. 
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Processor, 8 Core 


First Steps 


Open computer, lay it LJ On 





down with access side 


O 

O 
O 
O 


0 poooOooDo0oDoDo0oON 








facing up, and remove: 

- Processor tray 

¢ Processor heatsink, 
8 core 



























































Note: This procedure applies to Mac Pro (Early 2009) 8-core processor configurations. For quad- 
core processor configuration, see “Processor, Quad Core.” 


Important: Mac Pro (Early 2009) 8-core processors require thermal grease for proper operation. 
Every time you remove a processor heatsink, you must replace the thermal grease on the 
processor below it. New grease and alcohol wipes for cleaning off the previous grease are 
included with replacement heatsinks, processors, and processor boards. 


Tools 


- ESD wrist strap 
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Removal 


1 Remove retaining 
frame from processor. 


Important: Do not touch 
components on processor 


top or bottom. Hold 
processor only by the 
edges. 


BD 





Also do not touch 

gold pins in processor 
connector on processor 
board. 


2 Lift processor straight 
up from connector on 
processor board. 
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Reassembly 


Important: Do steps 1-3 
with processor REMOVED 
from processor board. 





Every time you remove 
a processor, even for a 
few seconds, cover the re = 
processor socket with 6 TIE Jt] 
a connector cap. Spare oe 
caps are packed with 
replacement parts. 


1 Using alcohol pad 
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included with 





heatsink, processor, or 
processor board 
replacement part, 
clean off used thermal 
grease from 
underside of heatsink 
and top of processor. 


Note: Also clean 
processor frame if 
necessary. 


Note: You do not need to 
clean a new replacement 
processor with alcohol. 
Instead, just remove the 
protective cap covering 
the processor's connector. 
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2. Using syringe of 
thermal grease 
included with 
replacement part, 
apply narrow bead of 
grease to processor 
chip (raised square on 
top of processor). 
Apply in pattern 
illustrated, using 
approximately 0.1 cc. 





Warning: Do not 
apply more grease 
than recommended. 
Also do not allow 
grease to come 

in contact with 
processor frame. 
Grease must not 
overflow into 
processor connector. 


3 Place processor in Tr | 


connector on || 
processor board, 


aligning notches. 
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First Steps 


Open computer, lay it 
down with access side 
facing up, and remove: 


- Processor tray 
¢ Processor heatsink, 


quad core 


Tools 


- ESD wrist strap 
¢ Flatblade screwdriver 
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Processor, Quad Core 








O O 
OO O 
OOIOOJOOOOIOCIC0 





























Note: This procedure applies to the Mac Pro (Early 2009) quad-core processor configuration. For 
8-core processor configurations, see “Processor, 8 Core.” 


Important: Mac Pro (Early 2009) quad-core processors require thermal grease for proper 
operation. Every time you remove a processor heatsink, you must replace the thermal grease on 
the processor below it. New grease and alcohol wipes for cleaning off the previous grease are 
included with replacement heatsinks, processors, and processor boards. 
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Removal 


Note: You can identify the 
processor by the speed 
etched on the processor 
can. You must clean off 
the thermal grease from 
installed processors to see 
the speed. 


1 Release latch on 
metal processor 
holder. 


Note: You may use a 
flatblade screwdriver to 
help release latch. 


2 Rotate top of holder 
to open position. 
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3 Lift processor straight 
up out of holder. 


Important: Do not touch 
components on processor 
top or bottom. Hold 
processor only by the 
edges. 





Also be careful not 
to touch gold pins in 
processor connector on 





processor board. 
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Reassembly 


Important: Do steps 1-3 
with processor REMOVED 
from processor board. 





Every time you remove 
a processor, even for a 
few seconds, cover the 
processor socket with 
a connector cap. Spare 
caps are packed with 
replacement parts. 


1 Using alcohol pad 
included with 
replacement part, 
clean off thermal 
grease from 
underside of heatsink 
and top of processor. 


Note: You do not 
need to clean a 

new replacement 
processor with 
alcohol. Instead, just 
remove the protective 
cap covering the 
processor's connector. 
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2 Using syringe of 
thermal grease 
included with 
replacement part, 
apply narrow bead of 
grease to processor 
chip (raised square on 
top of processor). 
Apply in pattern 
illustrated, using 
approximately 0.2 cc. 





Warning: Do not 
apply more grease 
than recommended. 
Grease must not 





overflow into 
processor connector. 


3 Align processor 
notches with tabs on 
processor holder, as 
shown. Then lower 
processor straight 
down onto connector. 
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4 Rotate top of holde 


to closed position. 


« 


TYPE 
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Pro 


Mac 
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Processor Board, 8 Core 


First Steps 
Open computer, lay it \ Al if <> 
down with access side ) 4 | rn LONONNE mn 


facing up, and remove: : 


- Processor tray . ESTA EEE 


> All memory DIMMs 
* Processor heatsinks, 


8 core 


_—— 
—_— - 
_—ee 
— 
— 
a 
— 
ae 
—- 
— 
——— 
— 
— 
_—— 
———| 
—| 
——— 
— 
—a 
———— 


COTTE EEE 


¢ Processors, 8 core 





Important: Every time you remove a processor heatsink, you must replace the thermal grease 
on the processor below it. See “Processor Heatsink, 8 Core.” 


Tools 


- ESD wrist strap 
- Phillips #2 screwdriver 
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Removal 


1 Remove 9 screws. 


2 Remove board from 
tray. 


Reassembly Note: If you 
are installing new 
processor board, remove 
protective caps from new 
board’s processor 
connectors and transfer 
caps to original board's 
connectors. Note that 
processor boards returned 
to Apple without 
protective caps may be 
rejected. 


Warning: Be careful not 
to touch gold pins in 
processor connectors on 
board. 
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Processor Board, Quad Core 


First Steps 


Open computer, lay it AOU. | | 
down with access side RELA 
facing up, and remove: 
Processor tray 
All memory DIMMs 
Processor heatsink, 
quad core 
Processor, quad core 


\" 
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a 
-——— 
—_-_-_—— 
oe 
ee 
——— | 
se 
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Important: Every time you remove a processor heatsink, you must replace the thermal grease 
on the processor below it. See “Processor Heatsink, Quad Core.” 


Tools 


ESD wrist strap 
Phillips #2 screwdriver 
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Removal 


1 Remove 9 screws. 


2 Remove card from 
board. 


Reassembly Note: If you 
are installing new 
processor board, remove 
protective cap from new 
board’s processor holder 
and transfer cap to 
original board's processor 
holder. Note that 
processor boards returned 
to Apple without 
protective caps may be 
rejected. 


Warning: Be careful not 
to touch gold pins in 
processor connector on 
board. 
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Processor Tray Support Plate 








First Steps 

000 O ee — 
Open computer, lay it —U ooo0o0, im | Og Q 
down with access side — 6 pooooooooooo 8 








facing up, and remove: a ee ns 

- Processor tray mn LL 

¢ Processor heatsink, 
Quad Core 

¢ Processor heatsink, 
8 Core 






































Note: Illustrations show OO 


CJ 
oo © 


Mac Pro (Early 2009) = 


8-core processor board. } SOD LILIst 900 OO 


oooooo Oooo oo 


Procedure for quad-core 
processor configuration 
is the same. Support 
plate is identical for both 
configurations. 


Tools 


¢ ESD wrist strap 
- Phillips #2 screwdriver 
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Removal 





1 Remove 9 screws. 














2 Remove support plate 




















from board. 
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Front-Panel-Board-to- 
Backplane-Board Cable 


First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 
Hard drive and drive 


carrier in drive bay 1 


Graphics card in slot 1 
PCle fan 


Processor tray 
Processor cage 


Tools 


ESD wrist strap 
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Removal 


1 Disconnect cable 
from front panel 
board and backplane 
board. 


2 Remove cable from 
enclosure. 
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Backplane Board 


First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 
All hard drives and 
drive carriers 


Optical drive carrier 
and optical drives 
PCle fan 

All PCI Express cards 
Processor tray 
Processor cage 
Front-panel-board- 


to-backplane-board 
cable 


Disconnect power supply GTtol for To ' 
cable from backplane 


board. Refer to Power 
Supply in Take Apart. 





In addition, disconnect the 

antenna wires from the 

following (if installed): 
AirPort Card 
Bluetooth card 


Tools 


ESD wrist strap 
Phillips #2 screwdriver 
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Removal 


1 Disconnect 4 cables. 


go NON, 32. LIL 
edie 00a Mis M00 “pl 


2 Remove 10 screws. 


3° Release AirPort 
antenna wires from 1 

SS aS BD G GG & y, 

clip on backplane WW oF. Woollase. WocUdy 72 Moz Hin yg He 

board. : SPT 


4 Release Bluetooth 
antenna wire from 2 
clips on backplane 
board. 
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5 Slide board down so 
that its power 
connector clears 
media shelf. 


6 Slide board toward 
front of computer, so 
that its ports clear 
openings in back 
panel. 


7 Lift board out of 
enclosure. 


Note: If you are replacing 
backplane board with a 
new board, transfer back 
ports EMI shield from 
original board to 
replacement board. Also 
transfer PCI cards and 
AirPort card (if installed). 
You do not need to 
transfer Bluetooth card to 
new board; it comes with 
Bluetooth card already 
installed. 
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Reassembly Note: 
Connect optical drive 
cable A to connector A on : = =a 
packane board; connect PR. Waal 5 N IER, Is Gee Mv & 
optical drive cable B to = 
connector B on backplane 
board 





2010-09-27 Mac Pro (Early 2009) Take Apart — Backplane Board 189 


Front Panel Board 


First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 
Hard drive and drive 


carrier in drive bay 1 
Graphics card in slot 1 
PCle fan 

Processor tray 
Processor cage 
Front-panel-board- 


to-backplane-board 
cable 





Tools 


ESD wrist strap 
Phillips #2 screwdriver 
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Removal 


1 Disconnect power 
button cable from 
front panel board. 


2 Remove 5 screws. 


3 Remove board from 
enclosure. 
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Power Button 


First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 
Hard drive and drive 


carrier in drive bay 1 
Graphics card in slot 1 
PCle fan 

Processor tray 
Processor cage 
Front-panel-board- 


to-backplane-board 
cable 





Tools 


ESD wrist strap 
Jeweler’s flatblade 
screwdriver 
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Removal 


1 Disconnect power 
button cable from 
front panel board. 


2 Lay computer so that 
front panel is facing 
down. 


3 Remove black cap. 


4 Using jeweler’s 
flatblade screwdriver, 
pry up metal C-ring. 


5 Remove power 
button board. 


6 Remove metal 
activation ring. 


7 Remove power 
button. 
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Optical Drive Cable Harness 


First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 
All hard drives and 
drive carriers 


Optical drive carrier 
and optical drives 
PCle fan 

All PCI Express cards 
Processor tray 
Processor cage 
Front-panel-board- 
to-backplane-board 
cable 


Backplane board 


Tools 


ESD wrist strap 
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Removal 


1 Insert backplane- 
board connectors on 
cable harness through 
opening in media 
shelf. 


2 Remove cable harness 
from enclosure. 
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WA 


Bluetooth Antenna Board with 
Cable 


First Steps 


Open computer, lay it 

down with access side 

facing up, and remove: 
All hard drives and 
drive carriers 


Optical drive carrier 
and optical drives 
PCle fan 

All PCI Express cards 
Processor tray 
Processor cage 
Front-panel-board- 
to-backplane-board 
cable 


Backplane board 





Tools 


ESD wrist strap 
Jeweler’s Phillips 
screwdriver 
Long-handled, 
magnetized T8 torx 





screwdriver 
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Removal 


1 Remove antenna 
board mounting 
screw. 


2 Remove tape holding 
Bluetooth cable to 
enclosure. 


Note: If a metal loop is 
attached to Bluetooth 
antenna cable, remove 
enclosure screw that 
secures loop. See 


Reassembly steps 3-6. 


3 Gently grasp 
Bluetooth antenna 
board and pull it out 
of its mounting. 


4 Remove antenna 
board and cable from 
enclosure. 
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Reassembly 


1 Insert replacement 
antenna board at 
an angle into its 
mounting. Then 
Straighten out board 
and insert fully. 





2 Replace antenna 
board mounting 
screw. 
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Note: A metal grounding 
loop is attached to the 
replacement antenna 
board cable. Do the 
following to ground the 
loop to the enclosure: 


3 Using a T8 torx 
screwdriver, remove 
the enclosure screw 
indicated. 


4 Place washer 
(included with 
replacement antenna 
board) face up over 
screw hole. 


5 Place grounding loop 
over washer. 


6 Reinstall enclosure 
Screw. 





7 Replace tape that 
secures cable to 
enclosure. If you 
cannot reuse the 
Original tape, use 
Kapton tape. 
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Exploded View #1 


—___——_———— Access Door 
922-8902 
—— 
—__—_____—— Hard Drive 


640 GB 661-4806 
1 TB 661-4807 
2 TB 661-5447 





Hard Drive Carrier 
922-8899 

Optical Drive 

661-4809 


Optical Drive Carrier 


Optical Drive Cable 
922-8891 






iitita — Rear Processor 
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' 
Pale 
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“a 
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Front Processor Cage Fan 
ae 929-8886 
922-8885 
Speaker Processor Cage 
922-8887 922-8893 
AirPort Card 
661-4907 
Front Panel Board Bluetooth Card 
922-8889 922-9006 
Front-Panel-Board-to- Power Supply 
Backplane-Board Cable 661-5011 


922-8888 661-5449 Eur Lot 6 


eS Graphics Cards 
RRs Fea} ee 661-5008 
922-8884 tb, G 235. 661-5010 


PCle Fan 


PCle Cards 
661-5006 
Battery 661-5007 
922-8892 661-5121 
Backplane Board ; 
Ver. 1 661-4996 MacPro Raid Card 
Ver. 2 661-5444 661-5012 
Enclosure 
922-8890 


Bluetooth Antenna 
Board with Cable Kit 
076-1365 
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Exploded View #2 


Processor Heatsink, Quad Core 
076-1338 

Processor Heatsink, 8 Core, A 
076-1329 

Processor Heatsink, 8 Core, B 
076-1330 


iii 


Processor, 8 Core 

2.26 GHz 661-4997 
2.66 GHz 661-5046 
2.93 GHz 661-5047 


Processor, Quad Core 
2.66 GHz 661-5096 
2.93 GHz 661-5097 
3.33 GHz 661-5448 


UDIMM 
1 GB, ECC, 1066 MHz 661-5002 
2 GB, ECC, 1066 MHz 661-5004 
4 GB ECC, 1066 MHz 661-5005 


Processor Board, Quad Core 


Processor Board, 
661-4999 


8 Core 
661-4998 





Processor Tray Support Plate 
076-1344 
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External Views 
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Rear View #1 
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